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“Trouble ee 


auray jum your winders! 


Spooling Trouble—Defective Insulation—Springy Wire— 
these trouble makers are Public Enemies Nos. 1, 2, and 3, as 
far as your winding department is concerned. They are the 
direct causes of slowed-up production, inferior output, and 


tty) the 





other expensive winding department failures. 


Study your “over-all costs.’”’ Analyze the incidental or over- 
head costs of your winding operations. You will find that 
the “price per pound” plus the cost of rejections, delayed 
schedules, etc., provides the only true picture of the quality 
of your magnet wire. Specify Belden on your next magnet 
wire order and keep the “Trouble Trio” out of your plant. 
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FORGED FOR ENDURANCE . . . LUBRICATED 
FOR LIFE . . . NOTHING ROLLS LIKE A BALL 


These headlines tell you why 
you should go to New Departure 
for the quickest. surest, most prof- 
itable solution to your bearing 
problems. 

Add New Departure ultra-pre- 
cision manufacture and you have 
the reasons why New Departure 

Since the days of the village smithy, forg- 18 traditionally Master of the Ball 


ing has meant extra toughness in steels . .. Bearing Art. 


that’s why New Departure forges the steel rc ae 
: New Departure Division General 
for the balls and races, 


Motors Corporation, Bristol, Conn. ae 
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PROMPT DELIVERY 


IN ALL 
THESE 
oe FO R MS 


In addition to adequate stocks, exceptional plant 
facilities guarantee prompt delivery of even the 
UES largest orders for Elephant Brand Phosphor Bronze 
SH products. No delay in delivery of materials need 
disrupt your production schedules. 


Furthermore, reliable, fine quality Elephant Brand 
Phosphor Bronze is made available to you in forms 
suitable to a wide variety of applications. No- 
where that corrosion eats the life from metal... 
no place where its strong, durable and elastic prop- 
erties are required ... meed be denied the safe- 
guard of this versatile metal. 


Complete information, stock lists and prices are 
yours upon request. Or a trial order will convince 
you. 


THE PHOSPHOR BRONZE SMELTING CO. 
Makers of 





BUSHINGS 

















22:04 Washington Ave. 
ELEPHANT BRAND 


Philadelphia, Pa. 
PHOSPHOR BRONZE 


ELECTRICAL MANUFACTURING, published monthly by the GAGE PUBLISHING CO., 232 Madison Ave.. New York, N. Y. Accepted under the Act of June 5, 1934, 
at Philadelphia, Pa., authorized July 20,1934. Vol. 19, No. 4. 
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1932 
First Silex part made of 
Durez was a two-piece 
molded collar to insulate 
the metal handle. 


ROM a small Durez collar on the Silex bowl to nine major parts 
—at least one new Durez part every year—that’s product im- 


1933 
Next, a Durez plate under 
the table stove. Non-heat- 
conducting, it prevents 
damage to table. 


provement in the Silex manner. 


Perhaps it’s a coincidence that Silex sales started up when Durez 
parts came in. More likely, these gayly colored, light and pleasant- 
feeling molded pieces gave the Silex more appeal and convenience, 


and women responded. 


After all,why nor? Durez handles 
feel nicer than metal. Durez trays are 
lighter, less noisy. Durez covers keep 
cooler. Durez sugar-and-creamers don’t 
rust or shatter. Durez parts make prod- 
ucts more pleasant to use. 


How about yours? For samples and 
suggestions, writeGeneral Plastics, Inc., 
164Walck Rd., North Tonawanda, N.Y. 


General Plastics’ 
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1934 
Next, a Durez handle re- 
placed the metal handle. 
Colorful, cool, pleasing 
to touch. 


THE NEW 1937 SILEX SET 


' 
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Perhaps it’s gust a coincidence . 
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1935 
Next, a scarlet Durez 
cocktail tray, table pad 
for lower bowl and cover 
for top bowl. 









1936 
Next, a scalloped neck 
band and a big 16" scarlet 
Durez tray. Sales were 
soaring. 

































ELECTRICAL MANUFACTURING 


| 
> 
— 
% 
Sea 
bh 
: 
ay 






















hkewer Lies Lost 


Simple equation with a simple common denomi- 


nator... USS Electrical Sheets. 
USS Electrical Sheets punch more easily. 
This is not a boast. 


It is a statement based on comments from manufac- 
turers of electrical equipment . . . and their assistants, 


our technical staff. 


Your own tests show USS Electrical Sheets have 
excellent electrical characteristics . .. minimum core 


losses, non-aging properties, high permeabilities. 


Mechanical problems, however, may worry you. You 
want electrical sheets to be punchable, easy on your 
dies . . . flat, so that you can stack them in motor 


cores ... true, to the gauge and size specified. 


Grade for grade, we have the answer to your problems 
on motors, transformers or generators . . . Buy 
USS Electrical Sheets, available in ten standard types | 


and many special grades of silicon steel. 


CARNEGIE-ILLINOIS STEEL CORPORATION 
Pittsburgh and Chicago 


Columbia Steel Company, San Francisco, Pacific Coast Distributors 
United States Steel Products Company, New York, Export Distributors 


ss 
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NSULATING parts quite often represent a very 
small portion of the cost of a product, but if 
they give trouble it is frequently very expensive 
trouble. Therefore good insulation is usually good 
economy. 


Since 1913 many leading American electrical organ- 
izations who take that view have depended on 
Formica for laminated insulating material. 


There are grades and variants for every purpose. 
Production and fabricating equipment are available 
at the Fomica factory in an amount that usually 
makes prompt shipment possible. 


Send us your blue prints for quotations. 


THE FORMICA INSULATION CO. 
4638 Spring Grove Ave., Cincinnati, O. 
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Balanced 


The famous Balanced Rock in the “‘Wonderland of Rocks,’’ 
Arizona—28 feet high; estimated weight, 50 tons. 


Delco motors are both statically and dynamically balanced —all rotating 
parts being carefully checked for balance at all running speeds. The result 
is smooth, vibrationless and quiet operation throughout many years of use... 
another factor in the preference shown for Delco motors by makers of the 
better refrigerators, washers, ironers, stokers, oil burners and air conditioners. 
DELCO PRODUCTS DIVISION, General Motors Corporation, 
Dayton, Ohio. ... In Canada: McKinnon Industries, Ltd., St. Catharines, Ont. 


: f DELCO MOTORS | 
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THE INSIDE TRACK 


The inside track is always the position that is preferred. ...In 1906 a patent was granted us on the original 










nickel-chromium resistor, Chromel. Until then, the heating appliance industry had been thwarted because of 
the lack of what Chromel proved to be. We thus have an inside track with that industry, and with it have 
had close and friendly relations for 30 years—have always been aware of its heating element problems, with 


a mutual sharing of all the facts—have consistently lowered prices as increased production has lowered our 





costs. We have helped experimenters. .. . In doing these things, we have held our inside track position, from 
which we have continually learned as we have steadfastly tried to help. And this is why the electric heating 


a industry has such confidence in Chromel for its heating elements.... Hoskins Manufacturing Co., Detroit, Mich. 
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Vo beweseney 


@ Three motors out of four that we sell g° into normal motor 
service—where standard open-frame motor will not encounter 
difficult operating conditions. But the fourth motor—it may be 
needed where corrosive fumes fill the air. - - OF in a machine shop 
where powdered emery OF metallic dust would cut motor life 


down to 4 matter of weeks Of months. 


Obviously, the simple enclosing of 29 open-type motor would 


be to invite trou r engineers started from base up to 
build an entirely like t 


hese. Built-in 
fans on both ends O r shaft crea own ventilation 


system, eliminating ” The shaft runs on ball bearings 
that require jubrication 00 oftener than once a year. And, with 
all these advantages, the F-M fan-cooled motor is exactly the same 


in mounting size as regular open-frame motors. 


If your service requires the extra protection that only a motor 
designed and built for tough service C40 offer, write for 4 copy of 
Bulletin 431. Fairbanks, Morse & Co., 900 South Wabash Ave-, 


Chicago, Illinois. 34 branches at your service throughout the 
United States. 


932-EA40.121 
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BUY WITH 


CONFIDENCE! 


@ Where will you get your money’s worth? Only from him who 
can give you that one piece of equipment which will fill the 
specific job you have in mind—and without compromise. That is 
why industry after industry comes to Fairbanks-Morse. 


The purchaser of a pump knows that he can come to us for 
nearly every type of pump constructed. The purchaser of a scale 
knows that from Fairbanks come the most delicate of chemists’ 
scales, or mighty scales that weigh railroad trains. The buyer of 
motors knows that over one million motor types and ratings are 
available bearing the familiar F-M seal. And F-M Diesels, sta- 
tionary and marine, light duty and heavy, high speed and low, 
cover every Diesel application from ten horsepower up. 


Whatever your needs may be, we invite you to make use of the 
experience of men who know these fields well and who place 
that experience at your disposal. Address Fairbanks, Morse & 
Co., 900 S. Wabash Ave., Chicago, Ill. 34 branches at you 
service throughout the United States. 


FAIRBANKS - MORSE 
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and it’s PORCELAIN ENAMELED 


Pump impellers work at the bottom of an 

oil well—6000 feet in the ground. But here 

is where oxidation is encountered—so the 
pump impellers are porcelain enameled. 


—the efficiency of any given type and size of pump has 
been increased 5% by the use of porcelain enamel. 


Porcelain enamel is a finish you should investigate. Its 
many merits work in countless ways and places. Its ability 
to withstand high temperatures, resist corrosion and 
erosion—being absolutely non-absorbent—makes it valu- 
able for many product engineers. Its eye-appeal and color- 
ful beauty—its sales-stimulating effect—its ability to reduce 
production costs make it invaluable for others. 


Consider porcelain enamel for your products. No prod- 
uct too small, no problem too large for non-obligatory 
consideration by men who know both the limitations and 
advantages of porcelain enamel. 


Technical Research Section 


PORCELAIN ENAMEL INSTITUTE, Inc. 
612 North Michigan Avenue, Chicago 


COOPERATING FIRMS 
RENDERING 
PORCELAIN ENAMEL 
SERVICE 


CALIFORNIA 
U. S. Porcelain Enamel Co. 
4635 E. 52nd St., Los Angeles 
ILLINOIS 


Chicago Vitreous Enamel Product Co. 
1427 S. 55th Ct., Cicero 


Porcelain Enamel Division 
Benjamin Elec. Mfg. Co., Des Plaines 


INDIANA 


Ingram-Richardson Mfg. Co. of Indiana, 
Frankfort 


Vitreous Steel Products Co., Nappanee 
KENTUCKY 

Porcelain Metals Corp. of Louisville 

1414 S. 13th St., Louisville 
MISSOURI 

Day-Brite Reflector Co. 

5401 Bulwer Ave., St. Louis 
NEW YORK 

Porcelain Metals, Inc. 

28-20 Borden Ave., Long Island City 
OHIO 

Davidson Enamel Products, Inc., Lima 


Enamel Products Co. 
Eddy Road & Taft Ave., Cleveland 


Toledo Porcelain Enamel Products Co. 
2275 Smead Ave., Toledo 


PENNSYLVANIA 
Beaver Enameling Company, Ellwood City 
Erie Enameling Company, Erie 
Ingram-Richardson Mfg. Co., Beaver Falls 
TENNESSEE 
Tennessee Enamel Mfg. Co., Nashville 
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MISCELLANEOUS is the only word that can classify 
the parts illustrated to the right—and miscel- 
laneous may well stand for many of the 300,000 
parts and products which Scovill Contract Manu- 


facturing Service produces for industry. 


Each of these items is specifically made to meet 
the requirements of a single customer. Some are 
made to specifications furnished by the customer; 
others have been developed with the assistance, the 
skill and experience of Scovill’s development staff 


—pbut all are made in quantity to exact standards. 


Forging, cold heading, turning, blanking, draw- 
ing, stamping, and multiple-plunger machine work 
are represented in this photograph. Brass, copper, 
steel, aluminum, and other base metals are the 
materials represented. Though this assortment does 
not complete Scovill’s scope, it serves to illustrate 
the unusually wide capabilities of this well-estab- 


lished organization. 


Many a manufacturer every year finds at Scovill 
the answers to his current metal part and prod- 
uct problems — finds that Scovill can successfully 
balance the factors of cost, production, quality and 
design. A handsome, free booklet, “Masters of 
Metal,” will give you an outline of what Scovill is 
equipped to do for you. Write for it to Scovill 
Manufacturing Company, 65 Mill Street, (CQ 
Waterbury, Connecticut. WY 


COVILL 


SCOVILL MANUFACTURING COMPANY 


WATERBURY ca CONNECTICUT 
Boston Providence New York Philadelphia Atlanta Syracuse 


Pittsburgh Detroit Chicago Cincinnati San Francisco 
Los Angeles. @ IN CANADA: 334 King Street, East, Toronto, Ontario 
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E-TO-MEASURE” 


BOXES F 


By specializing on “Simplified Inner Packing.” 
Gaylord has effected welcome economies for 
scores of electrical appliance manufacturers. The 
number of inner packing pieces has been re- 


duced... packing time and labor have been cut... 


cost of shipping boxes has been lowered. 


...and in addition, breakage in transit has been 
cut to a minimum. All types of electrical appli- 
ances from flat irons to radios are being deliv- 
ered with greater safety and greater satisfaction 


to the ultimate purchaser. 


The value of electrical products now entrusted for 
safe delivery to the creations of Gaylord master 


box designers runs into millions annually. 


APRIL, 1937 


ELECTRICAL APPLIANCES 










In both corrugated and solid fibre boxes, Gaylord 
has solved many a knotty problem...has been 
able to show real savings where further reduc- 
tions seemed impossible. We will gladly check 
your present boxes and inner packing, or create 
new designs for new products. No obligation. 


Just call our nearest office. 


ROBERT GAYLORD, wc. 


Department 401, ST. LOUIS, MISSOURI 


SALES OFFICES OR PLANTS: Chicago « New York « San Francisco 
Dallas « New Orleans + Milwaukee «+ Columbus 
Cincinnati « Minneapolis «+ Detroit + Houston 
Jacksonville »« Charlotte « Long Island City « Fort Worth 
Kansas City « New Haven « Oklahoma City «+ Los 
Angeles « Indianapolis +« Des Moines «+ Seattle 
Portland « San Antonio * Memphis « Atlanta + Tampa 
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Dependable Uniformity 


You want your customers to have complete con- 
fidence in your electrical products. To win this 
confidence, your products must consistently 
show high performance and long life. 

Granite City Electrical Sheets can help you reach 
this objective because of their dependable uni- 
formity. Exacting laboratory control from raw 
materials to finished sheets, together with ex- 
treme care in processing, result in uniform 
physical, chemical, and electrical properties that 
will meet your requirements within unusually 
narrow limits. 

This Company’s new and modern equipment 
assures you of better electrical sheets and better 
service. Write for further information. 


GALVANIZED SHEETS STEEL SHEETS + PLATES AND TIN PLATE 


GRANITE CITY STEEL CO. 


GRANITE City, ILLINOIS 





GRANITE CITY SHEETS 





200 Fifth Ave., New York 1805 Boatmen's Bank Bldg., St. Louis 
1209R. A. Long Bidg., Kansas City 1613 Pioneer Bldg., St. Paul 
8 South Michigan Blvd., Chicago 1602 Mariner Tower, Milwaukee 


NOW OPERATING ONE OF THE LARGEST CONTINUOUS MILLS IN THE UNITED STATES 


1A 
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THE EVERLASTING 


T. the everlasting watch along the coast, 
SYNTHANE laminated bakelite makes one vital 
contribution—dependability of the insulation 
in lighting and signalling circuits. Put that reli- 
ance into your product by using SYNTHANE. 


SYNTHANE is a material possessing a combi- 
nation of many desirable properties—electrical, 
mechanical, chemical and physical—for many 
purposes. Write for information and data sheets. 


SYNTHANE CORPORATION, Oaks, Penna. 


SYNTHANE LAMINATED BAKELITE 


SHEETS «© RODS 


TUBES « 


FABRICATED PARTS 








HE WAS BORN 


Saddle! 


ina 


...has lived in a 
saddle ever since! 
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BORN into a polo family. Years of “living with the game”. . . through 
childhood, through boyhood. Ceaseless coaching, practice, hard play. 


| Now ...a ten-goaler ... he thunders down the turf in international —- Wie i = 
play. A superb product of specialized training and experience. it — a 
t . ot 

Forty-two years ago, the Mica Insulator Company originated MICANITE ek 


electrical insulation. We, too, have been “living with the game” ever 


A MAN-SIZED MICANITE RING 


s ae . ee ; , The blueprint came through for the largest 
since. A lifetime of specialized effort . .. devoted to one job... the job commutator rings we had ever seen. 


3 : : . ° . I ’ di ded. Neu 
of developing and making electrical insulations which assure the utmost per raage-pr-eese Aas segs veneer 


problems of shrinkage, uniformity, mould 
VISU a OQ] in efficient, trustworthy service. design, pressing, had to be solved. 


‘ : A el Our engineers were prepared. Experience 
Let us make available to you the definite advantages of this specialized and foresight had warned them to scrap 


experience and our unusual research facilities. old methods and machinery. 


7 
Automaticequipment, new pressure 
} and temperature methods, selected raw 
200 Varick St., New York; 542 S. Dearborn St., Chicago; 1276 W. 3d St., Cleveland. 


materials... all were ready. And the order 
Birmingham, Boston, Cincinnati, Los Angeles, San Francisco, Seattle. Montreal, Toronto went through without a “hitch”’. 








OVER 40 YEARS OF SPECIALIZATION MAKES THE DIFFERENCE! 


YOU'LL FIND G-E UNICORDS 
ON THE NEW DICTAPHONES* 


The best way to find out how G-E All-rubber Uni- 
cords can be used effectively on your products is to 
see how they are applied to others . . . and learn 
why they were selected. 


The G-E Unicord was selected to give the Dictaphone 
advantages attainable in no other way: 


1. The construction of the Unicord is exclusive with 
General Electric. Both the angle connector and 
angle attachment plug are molded on the cord 
in one piece . . notsimply attached. Only such 
construction insures good appearance and life- 
time service under the hardest usage. The angle 
connector does not protrude and leads the cord 
directly away from the machine. 


. Dictaphone Corporation knows that detached 
cord sets such as its G-E Unicords, have many 
advantages. On the production lines, there are 
no cords to hinder assembly. On display, the 
well-designed new Dictaphones look far better 
without dangling cords. When delivered to cus- 
tomers, the G-E Unicords are just as fresh and 
clean as the Dictaphones. In the office, G-E 
Unicords are easily detached and put away. 





To obtain similar advantages for your products, there are many styles of 
G-E All-rubber Unicords available. All are low in price . . . compact 
. » » designed to harmonize with modern office and home appliances. 
Send for full information on the complete line of G-E All-rubber Unicords. 
Write Section Q-894, Appliance and Merchandise Department, General 
Electric Company, Bridgeport, Connecticut. 


*Dictaphone is the trademark name of Dictaphone Corporation, 
manufacturers of dictating machines and their accessories. 
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The RICHARDSON COMPANY 


Melrose Park, (Chicago) III. Founded 1858 
New Brunswick, N. J. 

Detroit Office: 4-252 G. M. Building, Phone Madison 9386 

New York Office: 75 West Street, Phone Whitehall 4-4487 


Lockland, (Cincinnati) Ohi 
Indianapolis, Ind 
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specific fabricating purposes is readily available 


yi BECAUSE—The American Brass Company offers 
ee more than a century of experience in fabricating 
a. i Copper and Copper Alloys. Consistent uniformity 
" | 
- ay. : 4 and dependability are the results. 
‘ : ' =," 
a ¥| BECAUSE—This Company’s range of alloys and 
Pa é 
iy | / A forms is complete; the material best suited for your 


BECAUSE—The Technical Department of The 


au American Brass Company is prepared to cooper- 


ate in the solution of individual metal problems. 


BECAUSE—Anaconda is the best known name in 
Copper and Brass. Many manufacturers recognize 


this sales advantage and profit by it. 


THE AMERICAN BRASS COMPANY 


GENERAL OFFICES: WATERBURY, CONNECTICUT 
OFFICES AND AGENCIES IN PRINCIPAL CITIES 
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, ; e Removing a pressure 


die casting from the press. 


bse Cpe 5 Cpe 








; 
LE 
if 
; 
3 
a3 
i 

i 
te i 






—_— we te HH FF fF Ht hULClUllOe 


ANACONDA METALS 


ADMIRALTY ALLOY ECONOMY* BRONZE 
j AMBRALOY* EVERDUR* 
| AMBRAC* FORGING BRONZE 
| ARCHITECTURAL BRONZE HARDWARE BRONZE 
| AVIALITE* JEWELRY BRONZE 
| BENEDICT NICKEL MANGANESE BRONZE 
| BERYLLIUM COPPER MUNTZ METAL 
a, BRASS (RED) NAVAL BRONZE 
| BRASS (YELLOW) NICKEL SILVER 
BRAZING METAL PHOSPHOR BRONZE 
BUSHING BRONZE SILICON COPPER 
COMMERCIAL BRONZE SUPER-NICKEL 
COPPER TEMPALOY* 
CUPRO NICKEL TOBIN BRONZE* 


The American Brass Company offers Copper and Copper Alloys in 





the following wrought forms: Sheets - Strips - Plates - Wire - Rods 


- Seamless Tubes - Die Pressed Parts - Pressure Die Castings - 
Polishing brass sheets. Every possible 


precaution is taken to insure uniformity. 


- Extruded and Drawn Shapes - Flexible Metal Hose and Tubing - 
Welding Rods and Brazing Solder. 


"Trademarks Reg. U. S. Pat. Off. 





A FEW SPECIAL ALLOYS that have been the 


Solution to many Manufacturing Problems 


ANACONDA BERYLLIUM COPPER—A new 
alloy. An outstanding characteristic is that its high 
physical values can be materially increased by heat- 
treatment after fabrication. A Beryllium Copper vi- 
brator arm showed no signs of fracture due to fatigue 
after two billion reversals! Electrical conductivity in 
the heat treated form can be made relatively high. 
Machinability compares favorably with that of other 
high-strength metals. e Ask for Publication B-21. 


EVERDUR METAL—The American Brass Com- 
pany’s high-strength, workable and weldable, cor- 
rosion-resistant copper-silicon alloy used by 53 
makers of water heaters; also by many manufactur- 
ers of welded tanks and pressure vessels; extensively 
used for bolts, pipe, screens, etc. Furnished in sheets, 
strips, plates, wire, rods, tubes, shells, pipe, hot 
pressed parts, and rivets. e Send for Publication E-5, 
or for detailed information on special applications. 


ANACONDA NICKEL SILVER—Available in all 
commercial forms, and with nickel contents ranging 
from 5% to 30%, Anaconda Nickel Silver is one of 
Industry's most useful metals. It is lustrous, durable, 
workable, moderately priced, and offers high resist- 
ance to general corrosion. Anaconda 18% Nickel 
Silver is by far the most popular Nickel Silver Alloy 
in use today. e Write for Anaconda Publication B-20 
which completely describes these alloys. 


ANACONDA PHOSPHOR BRONZE—This popu- 
lar Anaconda Alloy possesses high tensile strength, 
high elastic limit, high resistance to fatigue, low co- 
efficient of friction, high resistance to corrosion, and 
minimum risk of sparking. Furnished in six standard 
alloys which vary in proportions of tin and phos- 
phorous contents. Available in sheets, tubes, rods, 
and wire.e For information on Anaconda Phospho: 
Bronze send for Publication B-15. 
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The Unseen Value THAT Is youRs 
WHEN YOU SPECIFY ANACONDA” 


Leadership in the industry, and volume production over the years, enable 
The American Brass Company to give you a “plus’’ value worth many 
dollars when you buy Anaconda Metals. Through superior quality of 
materials and workmanship, through pre-testing of every metal offered, 
through engineering advisory service, we do all in our power to assure the 
success of your manufacturing project so far as the metal is a factor. 


Seven manufacturing plants strategically located, and distributors and 
warehouses in principal industrial centers, are important features of Ana- 
conda Service. Mills and warehouses carry complete stocks of Anaconda 
Brass and Copper Sheets, Wire, Rods and Tubes for prompt shipment. 


Remember these unseen but actual advantages when ordering. Whether 
your requirements are large or small, you get the benefit of more than a 
century of metallurgical experience. 


THE AMERICAN BRASS COMPANY 


General Offices: Waterbury, Connecticut. Offices and Agencies in Principal Cities 
MANUFACTURING PLANTS 
Ansonia, Conn. Detroit, Mich. Torrington, Conn. 
Buffalo, N. Y. Kenosha, Wis. Waterbury, Conn. 
Canadian Mill: Anaconda American Brass Limited, New Toronto, Ontario. 
WAREHOUSES 
The American Brass Company of Illinois... Chicago, Illinois 
The American Brass Company of Ohio . Cleveland, Ohio 
The American Brass Company. .. Providence, Rhode Island 


A heated billet is fed into the extrusion press. 





Call on our nearest mill, distributor or i 
warehouse for prompt service. We are i 
often able to save customers both time 

and money through deliveries “geared” 

to their manufacturing operations. 


ANA EoupA 


Anaconda Copper & Copper Alloys \ i 





NAME YOUR PROBLEM IN THERMOMETALS 


(THERMOSTATIC BI-METALS) 


S Wee 
we’ve already solved it! 


JUST A FEW fabricated parts showing 
some of the practical applications of 
Wilco Thermometals. Deflection curves 
and characteristics of these and other 
Wilco Thermometals are fully described 
in the Wilco Blue Book of Thermomet- 


als — which will be sent upon request. 


HAT is your problem? A thermostatic bi-metal for 

use in electric appliances? Wilco offers several—each 
designed to meet a specific purpose. Thermostatic metals 
for automotive use? 75% of all modern cars are equipped 
with Wilco Thermostatic bi-metals in from one to ten places 
so you are certain to find a Wilco product that meets 
your exact requirement. Furnace stack controls, or indus- 
trial products that require resistance to unusually high 
temperatures without effecting sensitivity? In the Wilco 


line, you'll find thermostatic bi-metals that are extremely 
accurate and can be subjected to te mperatures as high as 
1300°F. without damage or deterioration to the me tals. 


Perhaps your product requires a thermostatic bi-metal 
of unusual thinness say .006 of an inch. Wilco has it ready 
for immediate use. In fact, there’s hardly a use for therm- 
ostatic metals that Wilco hasn't anticipated—and develop- 
eda specific product to answer the need. 

For 22 years, Wilco engineers have worked hand-in- 
hand with the industrial leaders of the world, discovering 
new uses for thermostatic bi-metals. The benefits of this 
expe rience are yours without obligation. Why not use it? 
Send for Wilco Blue Book of Thermometals. describing 
Wilco Thermometals, and listing their characteris#ics. 


THE 1. Aw WILSON CQ. 


105 CHESTNUT STREET, NEWARK, N. J. BRANCH OFFICES - CHICAGO, ILL 


Refiners and Workers of Platinum, Gold and Silver - 


APRIL, 1937 


Precious Metai Contacts 


- DETROIT, MICH 


Wilco Thermometals 
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PERMANENT ACTION 


vith CON-TAC-TOR 


MERCURY SWITCHES 


HENEVER you require safe, simple, silent, de- 


NA saadic lightweight and compact switches fot 


your products, CON-TAC-TOR Mercury Switches will pro- 


vide the solution. Con-Tac-Tor 
Mercury Switches are available in 
a wide variety of sizes and ca- 
pacities. Electrode to mercury 
types have capacities up to 10 
amperes at 110 volts or to 5 
amperes at 220 volts. Mercury to 


mercury types have capacities from 










SUPERIOR FEATURES 
of Con-Tac-Tor Mercury Switches 
All metallic oxides removed from electrodes 
after being sealed in glass tube. 

All impurities removed from glass structure. 
Mercury super-refined to highest standards 
of purity. 

Hydrogen gas sealed in tube completely 
purified and de-hydrated. 

Uniform and identical in performance. 








10 to 45 amperes. The facilities of the Minneapolis-Honey- 
well Engineering department are available to all manufac- 


turers for the selection of the proper switch for each applica- 


tion. Brown Instrument Co., a divi- 
sion of Minneapolis-Honeywell 
Regulator Co., 4466 Wayne Ave., 
Philadelphia, Pa. Offices in all 
principal cities. Toronto, Canada: 
117 Peter St—Amsterdam-C, Hol- 
land: Wijdesteeg 4—London, Eng- 
land: 70 St. Thomas St., S. E. I. 


BROWN INSTRUMENT CO 


A Division of 


MINNEAPOLIS-HONEY WELL REGULATOR CO 
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N ANY PRODUCT or device for 
home use today, design and 
styling are important to successful 
sales. For many products of this 
kind, Bakelite Molded affords the 
manufacturer a ready means of pro- 
viding advanced designs at practical 
production costs. 
A typical illustration is the Vent 
Axia air purifier, with entire case 
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MATERIAL 


Better Form and Finis 
DUE TO BAKELITE MOLDED 


and rotor fan of Bakelite Molded. 
Through use of this material, simple 
compact design with ready accessi- 
bility of parts, was made possible. 
Also, a permanent lustre and rich 
self-contained color were obtained 
on all surfaces. 

In production, each Bakelite 
Molded part is completed in a single 


press operation, with all necessary 
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Vent Axia air purifier with case and me- 
chanical parts of brown Bakelite Molded. 


grooves, threads, bosses and through- 
holes, and with metal inserts firmly 
and accurately imbedded. The sur- 
face lustre is imparted in the same 
operation, obviating separate finish- 
ing schedules. 

Further important advantages of 
Bakelite Molded for the manufac- 
ture of an almost unlimited variety 
of products are its valuable elec- 
trical properties, mechanical 
strength and high resistance to 
moisture, oil, heat, fumes and com- 
mon chemicals. 

Manufacturers and designers are 
invited to consult us regarding 
advantageous types of Bakelite 
Molded for specific applications. 
Also write for our booklet 25M, 


“Bakelite Molded”. 


(Left) Large and small parts of the Vent 
Axia purifier — each completed in a single 
press operation. 

NEW 
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Street, Ontario, Canada 
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‘LITTLE’ FASTENINGS 
can be made at LITTLE COST 






Have a Parker-Kalon Assembly Engineer show you 


where and how to CUT COSTS and IMPROVE QUALITY 


IX little fastenings are needed 


to assemble the parts of the 
permanent wave steamer shown 
here. It would be a mean, time- 
consuming job, if the maker had 
to tap those small holes in the 
Bakelite and aluminum parts for 
machine screws. Assembly costs 
would be boosted by tap breakage 
and spoilage of parts caused by 
frequent mistapping. But, this 
maker does it the easy way, saving 
the six difficult tapping operations 
by using Parker-Kalon Hardened 
Self-tapping Screws. 


Whether your assemblies require 


(Lp 


large or small screw fastenings. 
these unique Screws that simplify 
work, eliminate tapping and metal 
insert problems are almost certain 
to cut costs for you. And in small 
holes or shallow, bottomed holes 
they can “work wonders” in saving 
expensive trouble and time. Add 
to economy, the proved fact that 
Hardened Self-tapping Screws 
make stronger fastenings than ma- 
chine screws in a tapped hole or a 
threaded insert, and you can see 
why they are used by hundreds 


of assemblers of plastic parts. 


This service will help you to 
determine what you might save 
It is worth finding out whether 
you are missing economies which 
these Screws would effect. Invite 
a Parker-Kalon Assembly Engineer 
to go over your assemblies or draw- 
ings with you and point out pos- 
sibilities. There’s no obligation or 
sales talk or pestering involved. 
The sole function of these prac- 
tical assembly experts is to help 
you apply the Screws where prac- 
ticable to cut costs. Write us 


we ll schedule a call at your plant. 


PARKER-KALON CORPORATION, DEP., E, 199 VARICK STREET, NEW YORK 


PARKER-KALON cdot: FASTENING DEVICES 


as 


}Hexcar gs A HARDENED SELF-TAPPING SCREW FOR EVERY KIND OF ASSEMBLY | a) 


o @ 


a 


SOLD ONLY THROUGH RECOGNIZED DISTRIBUTORS 


ELECTRICAL MANUFACTURING 














TIL 
Vas 









FUCCSTIN COI SOLSENOID SIAR EWS | 


for Across-the-Line A-C Motors 


Since its inception, this remarkable solenoid type motor starter has been establishing new yj 
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Y MAINTENANCE-FREE 


The double break, silver alloy contacts 
on Allen-Bradley solenoid starters never 
have to be filed or dressed. There are 
no pivots and bearings to stick. 
There are no flexible jumpers to break. 


YW FAST, CONSISTENT OPERATION 


Allen-Bradley solenoid starters operate 
practically without friction. There are no 
bearings to stick. Consequently, the 
starter is exceptionally fast and con- 
sistent in closing and opening—the 
ideal starter for production machinery. 


Y 


Though they easily break currents not 
less than ten times their maximum horse- 
power rating, these Allen-Bradley start- 
ers are the smallest on the market. Yet 
they are extremely rugged. Millions of 
operations are built into each starter. 


SMALL IN SIZE 


Y IDEAL FOR BUILT-IN CONTROL 


Unit construction of Allen-Bradley sol- 
enoid starters permits quick and easy 
mounting on special control panels. 
Starters can be mounted directly to metal 
surfaces without additional insulation. 
There is no danger of arc flashovers. 


Y 


All wiring is accessible from the front. 
Cabinets have generous wiring space, 
white interiors, and plenty of knockouts. 


EASY TO INSTALL 


Send coupon to Allen-Bradley Company, 


1309 S. First St., Milwaukee, Wisconsin 
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THERE 1S A BULLETIN 709 


FOR EVERY SERVICE 
THREE FORMS 





Form 2 for re- 
mote control. 
Plain cover. 


Form 1 with 
built-in “‘start- 
stop” button. 


SEVEN ENCLOSURES 


General purpose. Type A (NEMA 
Type 1) sheet metal enclosure. 


Water-tight. Type B (NEMA Type 4) 
heavy cadmium plated cast iron 
enclosurewith rubbergasketseal. 


Dust-tight. Type D (NEMA Type 9) 
cast iron enclosure for Class 2, 
Group G hazardous locations. 


Dust-tight. Type E (NEMA Type 5) 
felt gasketed sheet metal en- 
closure for non-hazardous dust. 


Explosion-proof. Type G (NEMA 
Type 7) enclosure for Class 1, 
Group D hazardous gaslocations. 


Explosion and corrosion-proof. 
Type H (NEMA Type 8) cast iron 
enclosure. Oil immersed switch. 


Corrosion-proof. Type J enclo- 
sure for use in corrosive atmos- 


pheres. Switch is oil immersed ae 


THREE SIZES 


MAXIMUM POLYPHASE RATING. ~ ze 


SIZE 1—5 hp, 220 volts 


7% hp, 440-550 volts — 


SIZE 2—15 hp, 220 volts 
25 hp, 440-550 volts 


te ‘ —- 50 hp, 440-550 volts 


Form 3 with 3- 
way “auto-off- 
hand” switch. 










PRODUCTS OF SPECIALISTS HAVE ALWAYS 





HEAD AXES 
FROM THE BUKLOK VALLEY SERVED BEST 
a 
a preference for products 


of the natives of Buklok 
Valley extended over the entire region of Northern 













the capacity of your equipment —fully realized? 
If you use strip steel, ACME SUPERSTRIP should 
be on your materials list. Acme specializes in the 
Luzon. Greater skill and better workmanship won production of “rolled-for-the-product” Superstrip. 
reputation. But their fame was maintained because Your individual requirements and equipment will 


of wise choice of raw material. Only the material dictate the Superstrip best suited for your product. 


best suited for their require- 
ments and methods was used, 
even though it came from 
hundreds of miles away. The 
inferior grades, in abundance 


and close at hand, were care- 


fully avoided. 


Are the materials used in the 
manufacture of your products 
made particularly for them? Is 
the skill of your workmen — 


Come 
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OLLED « COLD ROLLED 
STRIPED 


GALVANIZED - 
COLORED 





STAINLESS 


Whether your fabrication in- 
cludes drawing, shaping or 
forming, let an Acme engineer 
recommend the Superstrip 
which will provide faster, bet- 
ter production with fewer 
interruptions. There is no 
obligation and remember— 
ACME SUPERSTRIP COSTS 
NO MORE THAN ORDINARY 
STRIP STEELS. Write for 
complete information today. 









ACME STEEL CUMPANY 


2846 ARCHER AVENUE, CHICAGO, ILLINOIS 
Branches and Sales Offices in Principal Cities 








TO CONSUMERS 


VECO. 


OF NICKEL SILVER 


SHEET 


. @TtRier « Wines ¢ Ree 


A REFERENCE WORK on NICKEL SILVER of REAL VALUE 


en original booklet on this subject 
was published in 1930, and over 10,000 requested 
copies were distributed to consumers’ engi- 
neering staffs, research laboratories and pur- 
chasing departments. This revised edition has 
just come off the press. In it, the subject matter 
has been far more comprehensively treated. 
The size of the booklet is 8% x 1] inches and 
consists of 48 pages profusely illustrated with 
pictures of products made from Nickel Silver. 
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THE RIVERSIDE METAL COMPANY EM 
Riverside, New Jersey 


Please send me your free booklet ‘‘Riverside Nickel Silver’’ 


The various alloys of this Riverside product in 
all the forms produced by us, their characteris- 
tics and the purpose for which they are used, 
have been explained in detail. Our facilities for 
furnishing special services to consumers, as 
well as our qualifications as producers of high 
quality Nickel Silver, have also been outlined. 
Your request for a copy will be promptly 
fulfilled. The coupon is there for your con- 
venience. 


THE RIVERSIDE 
METAL COMPANY 


RIVERSIDE Burlington County NEW JERSEY 


NEW YORK « HARTFORD «+ CLEVELAND « CHICAGO 
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Some of the newer finishes are 
revolutionizing product speci- 
fications. For example, clear 
lacquers, added to metal sur- 
faces offer a new standard of 
user-acceptance. 


Fundamental facts about elec- 
trical porcelains and their 
place in the development of 
the better electrical product. 
Progress has been made in this 
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long-established field of elec- 
trical materials and here will 
be an authoritative and up-to- 
date review. 


What you should know about 
the shaded pole motor.  'ts 
advantages, its limitations, its 
special helds for effective use- 
fulness. A discussion follow- 
ing our familiar first-aid-to-the- 
user plan. 
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ZINC ALLOY DIE CASTINGS 


Automotive . Machinery * 





Household Appliance e — Electrical 
Radio e Hardware e BusinessMachine e SmallTool e Toy 


HAIRLINE ACCURACY 
—Insures Efficient Radio Tuning 


Precision is the all-important factor in this “‘Philco”’ 
Automatic Tuning Device—dimensional accuracy that 
insures the perfect meshing of station stop plungers 
with dial body teeth. ZINC Alloy Die Castings—cast 
to accurate dimensions—made it possible to eliminate 
a broaching operation on the teeth. 

Philco engineers specified a total of 45 ZINC Alloy 
Die Castings in this assembly—to produce a smooth 
working device with 19 station stops that can be 
adjusted independently for micrometer tuning. It is 
extremely doubtful that this unit would have been 
economically possible, with the required strength, by 


any other method of fabrication. The ZINC Alloy Die 
Cast parts include 19 plunger assemblies (2 die cast- 
ings in each) 2 tuning stops, dial body with cover and 
ring, central hub, and tuning crank. 

Any commercial die caster can tell you about ZINC 
Alloy Die Castings and their possible application in 
your products—or write to this Company for addi- 


tional information. 


THE NEW JERSEY ZINC CoO. 
160 Front Street New York 


The Research was done, the Alloys were developed, and most Die Castings are specified with 


HORSE HEAD SPECIAL (onmcnt Gian) ZINC 
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What's New In Plastics — 


Change. In chemicals, in design co- 
ordination, in molding technique, in 
color, in product character, and, in 
purchaser-insistencies. Result, turmoil 
and revolution in a relatively new 


LASTICS are not only gaining wide acceptance 

as essential electrical product materials but they 

are also revolutionizing the thinking of many de- 
signer engineers on the basis of their sheer merits, of 
adaptability, texture, color, strength and lightness. As 
to extent of use, census and other figures indicate note- 
worthy gains. There has also been a rapid rise in new 
applications, some of them in fields where plastics have 
not been utilized extensively if at all before. Beyond 
all this, the number of available types of plastics has 
increased and modifications of older types have 
widened the utility of the well known forms. Finally, 
new methods of working plastics have been developed 
and this too has extended plastic horizons. 

To take full advantage of these developments, the en- 
gineer and designer needs not only a good understand- 
ing of the properties of the plastics but also some 
knowledge of the products being made from them and 
of the processes performed in fabrication. Although 
the dielectric properties of plastics are still highly im- 
portant in many electrical applications, the structural 
and working properties are hardly less significant, for 
plastics have long since ceased to serve merely dielec- 
tric functions. Such properties as beauty in color, 
freedom from corrosion and 
other chemical inertness, ability 
to assume and to hold an endur- 
ing luster, adaptability to work- 
ing in an infinite variety of 
forms in rapid repetitive proc- 
esses, permeability to light and 
low conductance of heat are all 
important considerations. 


THESE parts are molded 

largely or wholly: from a 
new plastic-board, punched 
to size, which is used to obtain 


added strength. 


field of materials and refreshingly 
varied opportunities for the use of 
plastics by product manufacturers and 
product users. So here is a quick 
review of the outstanding situations, 


As all of the plastics come in a variety of grades and 
are far from being fixed in original compositions, at- 
tempts to generalize must be understood as being open 
to numerous exceptions. Several forms of plastics have 
been reduced in cost. Properties have also been im- 
proved and all reliable makers are constantly seeking 
to gain a superior degree of uniformity. 


SOME NEW PHENOLIC DEVELOPMENTS 


ONSIDERING first the widely used phenol-for- 
G; maldehyde types, commonly referred to as “phen- 
olics,” efforts to make still stronger materials continue. 
Certain forms have higher impact strength even without 
using fabric fillers, which latter, though making for 
toughness, are rather difficult to mold. Semi-cured 
impregnated fabric or paper-filled inserts, usually 
punched to size, are being used along with powdered 
or granular materials to strengthen moldings and a 
similar product, manufactured by a different method 
(virtually a plastic-board), is applied in the same way 
and for the same purpose. There are thus several 
grades of impact-resistant phenolics and highly stressed 
parts can be strengthened by plastic-impregnated in- 
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serts designed for the purpose and applied, if desired, 
only at points where without them the part would not 
have adequate strength. 

Somewhat the same may be said about parts requir- 
ing unusual resistance to heat, to arcing, to high volt- 
age or to moisture or where high frequencies necessi- 
tate a low loss. Although there have long been more 
or less special phenolics for each of these classes of 
service, there are constantly being made improved 
grades for each purpose or for some other special con- 
dition. This being the case, it should not be concluded 
that, because a type which may have been tried at one 
time was found wanting, it is not possible to obtain 
today a grade or type which is entirely suitable. 

The foregoing applies not alone to molding com- 
pounds, but to some extent, at least, to impregnating 
resins, to laminated products and even to cast-resin 
plastics. Some of the latter have, in addition to unusual 
beauty, high moisture resistance and excellent dielectric 
properties. It is worth remembering that cast and lami- 
nated plastics, as well as others available in sheet, rod 
and tube forms, are quite readily machined and can be 
fabricated without investing in molding equipment. 
This often results in their use where the quantities 


NE of the latest and largest of plastic radio cases. 
molded in 500 ton press from phenolic. 


gray, shock re- 
sistant material 
is used in mold- 


ing the motor 
hood of the 
new Hoover 


cleaner. Clean- 
er parts weigh 


but 1.75 Ibs.; 
cleaning tools 
but 0.40 Ibs. 


Dimensions 18% in. 
high x 13% in. wide x 10*8 in. deep. Approximate weight 10 Ibs. 


















X FRA 
trength, 


PECIAL, low-loss material used for these re- 
sistor drums, capacitor framework and radio 
condenser case to meet high frequency problems. 


required are not sufficient to warrant investment in 
molds. In addition, the machining plastics have prop- 
erties which in some cases make them superior to the 
molding variety, in which event, of course, molds do 
not enter into consideration. It is a significant fact 
that non-molding plastics are used in quantities nearly 
if not quite equal to the molding type even though they 
generally command a much higher price per peund. 

Among other significant improvements in phenolics, 
those in the laminated type have not been neglected. 
Superior as well as lower cost laminated products are 
available today. There are also to be had white and 
pastel tints in thin translucent phenolic sheets, some, at 
least, produced with resins similar to those used in 
making cast phenolics. Such sheets make excellent 
instrument dials and have found extensive use as radio 
dials. They are non-flammable, readily printed and 
are useful in lamp shade fabrication, etc., where trans- 
lucency is desired. Similar resins can be used in mak- 
ing light colored opaque laminated stock. 

Although some advances, in commercial production 


The Pilot is 


RADIO cases of light color are now 

being produced with notable 
success. This is the ivory and green 
housing for a refreshingly original 
design. 
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HARACTERISTIC 

special form of 
laminated phenolic. This 
radio dial of translucent 
sheet is produced from 
a phenolic resin. 






|_!GHT-UP vanity box 

with built-in illum- 
ination in a molded, 
translucent base. Mir- 
ror-metal cover. 









of translucent and even transparent phenolic moldings 
have been made, such moldings have yet to find exten- 
sive use in electrical applications and, as with cast phe- 
nolics, the colors are not all stable under heat or in 
sunlight exposure. The urea-formaldehyde molding 
compound, however, has been improved and _ has 
strengthened its commercial importance partly because 
of certain excellent properties aside from color and 
translucency but especially because of its availability in 
substantially non-fading and translucent light tints. 
















































A\NOTHER use of plastics in the lighting field. Efficient 
distribution of light and minimum glare with these reflec- 
tor bowls is attested by their conformity with |. E. S. standards. 


OTABLY important in the entrance of the ureas 

into the electric lighting field where it has to some 
extent displaced opal glass. Since, in the finished prod- 
uct, it weighs about one third to one fifth as much as 
glass and is considerably less fragile, it has opened for 
itself a wide field of utility. It is used today not only 
in making bowls for overhead lighting fixtures, some 
one-piece and some segmental, but for I. E. S. lamp 
bowls or reflectors, for wall fixtures and for automotive 
dome lights. In special grades, light transmission is 
said to equal or exceed that of opal glass or of lightly 
sanded glass. 


be made before. The ureas have excellent dielectric 
properties and are reported to be more resistant to 
tracking in flashovers than the phenolics. 

Although cellulose acetate is far from being a new 
plastic, it is rapidly finding new uses in electrical as 
well as in other fields. Its thermoplastic properties fits 
it well for the growing and rapid-production methods 
of the injection molding machines now multiplying 
daily, and its availability in any color and degree of 
translucency or transparency adds much to its sales 
appeal. In black, its price is about the same as for 
urea compounds but the popular colors and mottled 
effects are double or more in price. In general, how- 
ever, the parts produced are small and light, hence the 
cost per piece is low. 

Injection molding of plastics is more or less compar- 
able to the die casting of molten metal, except that 
lower temperatures and higher pressures are needed, 
in general, and few parts of more than 1.5 to 2 oz. in 
weight have been made. Instead of being softened in a 
hot mold, as in ordinary compression molding, in injec- 
tion molding the plastic is softened by heat outside the 





Light weight and decreased fragility as compared to 
glass have been important factors in increasing sales 
of urea plastics, especially where portable demonstration 
overhead lights are employed. Demands for light colors 
in such parts as electric stove control units and switch 
handles, clock cases, dials, radio cases and other elec- 
trical appliances have greatly increased the consump- 
tion of urea plastics, as has also the development of 
facilities for producing much larger moldings than could 


mold and is then injected, usually by a hydraulic plun- 
ger, into a cold mold. Rapid chilling quickly hardens i 
the plastic parts molded in this way hence the mold il 
can be discharged soon after injection and from three to 
six fillings per minute are usually possible. As the 


mold usually has several cavities, a thousand or more 
pieces an hour can be produced. 






| NTERESTING alike for its use, appearance and skillful handl- 
ing of plastic housing is this recent design of all-electric razor. 
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NJECTION-MOLDED 
refrigerator door 
handles with plastics 
surrounding a metal base 
are a recent develop- 
ment. In some cases 
acetate surrounds 
stamped steel or zinc 
alloy die castings. The 
larger part illustrated 
has glass molded direct- 
ly and permanently with- 
in a plastic frame 





At one progressive plastic molding plant bezels and 
frames for cover glasses are injection-molded around 
the glass which is used as an insert. This rather 
remarkable development seals the glass securely and 
results in a fine appearing cover which has found con- 
siderable use in radio sets (to cover the dial) and in the 
Stewart-Warner electric refrigerator (to cover the cold 
indicator). Handles for the same refrigerator are 
molded in a characteristic mottled green by the same 
process, but for added strength have die-cast inserts of 
zinc alloy which are completely surrounded by the 
injection-molded shell. A similar handle, but in black 
acetate covering a plated steel insert and with a stain- 
less steel center strip clipped on for decoration after 
molding, is used on Westinghouse refrigerators, being 
molded by the injection process. 

Many acetate moldings are also made in conventional 
presses, using molds which are alternately heated for 





DENDANT lighting fixture of translucent plastic. 
Complete unit weighs but 3% Ibs.; less than 
half as much as one with a fragile glass bowl. 


softening and compressing the plastic and then cooled 
for hardening the molded parts produced. Among these 
are parts for electrical hearing aids. ‘The acetate plas- 
tics are quite shock resistant and more flexible than the 
thermosetting plastics. Beautiful colors and striated or 
mottled effects are available and have much to do with 
the choice of acetate in the average case. In some appli- 
cations, a transparent or translucent acetate is employed 
to secure light transmission, as in pilot light lenses, for 
example. Acetate is also employed in certain instances 
where other plastics might crack around a metal insert. 
As the material softens under heat, it is not suited for 
high-temperature applications. The softening tempera- 
ture is usually about 140 to 160 deg. F. and molding is 
done 280 to 340 deg. F. 

Besides cellulose acetate, there are many other 
thermo-plastic materials available. Cellulose nitrate, 
one of the oldest and most important of the synthetic 
plastics, is not much used in electrical applications 
because it is inflammable and rapid burning, whereas 
most other thermo-plastics, though usually flammable, 
are relatively slow burning. Shellac, although it has 

(Continued on page 88) 


| OW-LOSS parts for high frequency applications in which 


poly-or meta-styrol plastics are used. 


The clear, transparent 


specimens are of over seas origin; all are injection molded. 
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Plug cap Connector 


OUTLET CONNECTION CORD 






Through switch Heater plug 
APPLIANCE CONNECTION 


Linking the Product 
With the Energy Source 


lf the toaster, or the soda counter 
appliance, or the electric typewriter, 
or the portable tool fails to operate 
because of cord or attachment device 
failure who gets the blame in the eyes 
of the user? Not the cord or plug 


HILE the connection between the product and 
convenience outlet is not usually manufac- 
tured by the appliance maker it is supplied by 

him and he must assume therefor the responsibility 
for its performance, since any failure of its component 
elements is likely to be considered by the user as a de- 
fect in the appliance itself. 

3etween the outlet and any portable appliance there 
are three basic elements. These are; the plug cap by 
which connection is made with the supply outlet, the 
cord by which current is conducted to the third element, 
the appliance connection by which the cord is perman- 
ently or temporarily attached to the device. In addition 
to these elements there may also be employed such sec- 
ondary elements as a connector, for increasing the 
length of the cord, and a through switch by which cur- 
rent to the appliance may be turned on or off as desired. 

Cord sets providing a diversity of assembly elements 
such as may be required for use with any type of port- 
able appliances, devices or tools are furnished by vari- 
ous manufacturers. By proper selection the appliance 
maker may obtain the entire connection from the outlet 
to the device by the purchase of one of the standard 
cord sets of many styles and types which are now 
over-the-counter material or, if none of the standard 
sets completely fulfill the requirements, “custom cord 
assemblies” may be obtained of any of the manufac- 
turers of cords and fittings. These assemblies may be 
supplied with any type of plug cap, cord, switch and 
connections that may best suit the conditions of the 
particular application. 


RIMARY element of the cord set is the plug cap by 


which the cord is connected to the supply line by the 


insertion of the plug cap into the outlet. The outlet is 
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maker but the manufacturer of the 
electrical product. So each product 
gains a reputation no better than its 
service connection. Here is a guide 
making THAT feature as nearly as 
possible 100 per cent satisfactory. 


provided with spring clips into which the prongs of the 
cap slide with sufficient friction to insure adequate elec- 
trical contact. Originally the details and dimensions of 
outlets and plugs varied with the different manufac- 
turers resulting in a great deal of confusion and retard- 
ing a more general use of portable appliances. This 
situation has now been greatly improved by the adop- 
tion by the National Electrical Manufacturers Associa- 
tion, of a Nema standard for outlet receptacles and 
plugs and the general acceptance of this standard by 
the manufacturers of electrical supplies. Types of 
plugs other than this standard are still in use in many 
cases but the plug cap provided with parallel prongs, 
or blades, of the dimensions illustrated in the outline 
drawing is the generally accepted type and is the one 
with which practically all of the ready-assembled sets 
are provided. 

The material of which the cap is made must be of 


Methods of anchoring the cord in the plug cap 





General Electric 


Underwriter’s knot Rubber plug molded on cord 
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General Cable 





high heat composition and is usually of hard rubber, 
plastic material, or of soft rubber. At one time por- 
celain caps were used but these were naturally fragile 
and their use is now obsolete. The hard rubber com- 
position plug cap is far less fragile than the porcelain 
and is now in satisfactory use for a large range of 
cord sets. It may however be broken by improper 
usage or by dropping on a hard surface so that the cap 
of soft rubber is gaining in popularity. The soft 
rubber cap is also most desirable for use in connec- 
tion with household appliances as it obviates any pos- 
sibility of scratching highly finished floors or furniture 
when carelessly drawn across them. 

While the dimensions and form of the plugs have 
been standardized the shape of the cap is an individual 
matter of design on the part of the maker. When the 
plain, semi-spherical form of cap is used the cord is 
usually anchored therein by an “Underwriters’ knot” 
or by moulding around the inner end of the cord of a 
plastic rubber plug of a diameter larger than the outlet 
hole through which the cord is drawn. With this form 
of plug limitation of material forming a hand-hold re- 


Standard dimensions for plug cap 


MaxiMuM .7/8 
= 
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O64 +406 S * : MININUM 625 
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Cord with connector and plate 
for attachment to appliance 


POWER CORD ASSEMBLIES 


General Electric 


Cord provided with special 
re-inforced connection plug. 


Cord with round rubber connection plug 


sults in the cap being drawn from the receptacle by pull- 
ing on the cord which often causes damage to the cord 
where it leaves the cap or, if the cord is not properly 
anchored, the wires may be drawn away from the 
binding screws. This has resulted in the development 
of a number of types of caps which are provided with 
a long shank which may be easily grasped for removal 
from the receptacles and undue strain on the cord thus 
prevented. Even with the long shank, however, there 
is nothing that will prevent the cord from being pulled 
so that the method of improving the anchorage of the 
cord by moulding the cap around it is being quite gen- 
erally adopted. 

Near the forward end of each blade there is a small 
countersunk hole which corresponds with a slight pro- 
jection, or “bump,” on the receptacle springs. This 
hole, engaging with the bump, provides a certain 
amount of friction to prevent the blades from being 
too easily withdrawn from the receptacle or from work- 
ing loose and falling out. While this is the standard 
provision for maintaining contact of the blades in the 
clips, there are a number of special designs of cap 
blades in which features have been introduced to pre- 
vent the plug from being inadvertently withdrawn. 


Heavy duty heater cord 





Rockbestos Products 
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For washing machines. This all- 

rubber, hard service cord, has its 

end connection provided with 
metal grommets. 


An extra lead on this cord 
makes easy the grounding 
of portable electric signs. 


General Cable 


APPLIANCE CORD ASSEMBLIES 


For a radio set. On the free end, outer braid removed, 
are the conductors, twisted together and tinned. 


This cord end has a rubber 
grommet to facilitate fast- 
ening cord to radio chassis. 
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A recently brought out type is provided with a especially useful in connection with vacuum cleaners 
double-section blade one section of each blade being and portable tools where the movement of the device 
connected to a sliding handle in the cap. When this in use is liable to cause undue strain on the cord. 

plug is to be inserted, its handle is drawn out a short In addition to the parallel-blade type of plug cap a 
distance and this movement draws back one side of number of other forms or arrangements of the blades 
each blade so that the portion which is inserted in the may be found available for special services or for use 

receptacle will slide in loosely. The handle is then where a form of blade other than standard is desirable. 
pressed in, causing the second part of the blade to 

l slide down beside the first portion and thus wedge the 

; blades firmly into the spring clips. When this plug is 
to be withdrawn, the handle is first pulled out, thus TYPES OF THROUGH SWITCHES 

1 releasing the contact portion of the blades and allowing 


them to be readily removed. Such a type of plug is 


With of and on switch 














l 
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n Bryant Electric 
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e Without switch Belden Electric } 
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1. ' weiestnaiain With three-heat switch 
With switch in heater plug | 
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United States Rubber Products 


SEVERAL TYPES OF 


LEXIBLE cord, consisting of a single stranded con- 

ductor around which is a covering of cotton and 
rubber, may be used for pendant lights and is familiar 
in the form of a drop cable of two twisted conductors. 
This is not suitable, nor is it allowed by the National 
Electric Code, for any type of portable appliance. All 
types of portable connections must be in the form of 
parallel cord in which each conductor is covered with 
a layer of rubber ranging from %o in. for No. 18 wire 
up to 46% in. on No. 8 wire. Wire smaller than No. 
18 may be used only under approval for special devices 
but for general use for connecting ordinary appliances, 
No. 18 or larger should invariably be employed. In ad- 
dition to the rubber coating each conductor is further 
covered with a braid of cotton and the two or more con- 
ductors are then enclosed in an outer covering of cotton, 
silk, rubber or armor to form an integral cord of two or 
more conductors. The great majority of household 
appliances, as well as many of the industrial devices, 
are operated on direct current or on single-phase alter- 
nating current so that most cords and their fittings are 
of the two-conductor type. 

Cords in general are classified respectively as lamp 
cords and heater cords. The lamp cord, as implied by 
its name, is employed for the connection of portable 
lamps and the smaller non-heating appliances. In ad- 
dition to the conventional outer covering of fabric such 
cord, when used where it will be subjected to damp- 
ness, must have an outside coating of rubber. 

Heater cord, which is used with all appliances in 
which heat is developed, such as flat irons, waffle irons, 
and percolators, has a covering of asbestos over the 
rubber insulation and the whole is reinforced with a 
layer of tough braid to prevent wear or abrasion. 
Heater cords, as commercially marketed, may be of 
either the standard or the extra flexible type, known 
to the trade as 3000 cycle and 10,000 cycle cords re- 
spectively. They are thus designated as they must 
pass the designating number of flexings without mech- 
anical or electrical failure. 

To the user of portable cords in connection with his 
product the question may naturally arise as to how 
he can be assured that the cord which he buys will 
actually meet the standards for which it is purchased, 
since it is hardly practical for him to conduct exami- 
nations and tests of such purchased cords. Such as- 
surance is found in the general acceptance by most of 
the cord manufacturers of the standards adapted by 
the Underwriters’ Laboratories, maintained by the Na- 
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Allied Merchantile Belden Mfg. 


SOFT RUBBER PLUGS 


tional Board of Fire Underwriters, to whom such cords 
are submitted for test and inspection and by whom 
continual retests are conducted to see that the standard 
of the samples submitted is maintained in the commer- 
cial product. 

The makers of cords which meet the Laboratories’ 
requirements are permitted the use of an identifying 
label which is a small metallic bracelet to be wrapped 
around the cord at five-foot intervals and which bears 
the marking, “Underwriters’ Laboratories Inspected 
Cord”. In the use of cord thus identified the user is 
assured that it meets the specifications for which it is 
purchased and the appliance builder’s responsibility is 
therefore limited to the proper selection of the type to 
use. 

To further assist in such selection, labels of three 
different colors are employed so that the particular 
service for which a cord is intended may be told at 
a glance. Yellow labels are attached to cords of many 
varieties for many purposes but mainly for lamps, mo- 
tor-driven appliances and low wattage devices such as 
curling irons. For electric flat-irons and heating ap- 
pliances the proper cord carries a red label while a 
gold label distinguishes cord suitable for such heating 
appliances as heavy duty irons where an exceptionally 
sturdy cord is desirable. 


CONNECTION AT THE APPLIANCE 


ASTLY, at the outer end of the line between the 

outlet and the appliance comes the connection of 
the cord to the appliance or device. This connection 
may be of a permanent form or it may be of a tempo- 
rary nature which allows for the complete disconnec- 
tion of the appliance from the service by means of a 
removable plug. 

For permanent connection, the ends of the wires in 
the cord are fastened securely to binding posts or clips 
within the appliance so that disconnection from the 
line service is effected by removing the plug cap from 
the outlet or by use of a switch which is generally pro- 
vided as a part of the appliance. With such a connec- 
tion to the appliance the inner end of the cord is usually 
provided with some type of clamping or anchoring de- 
vice to prevent its being pulled loose from its connec- 
tions. The permanent connection is most generally 
employed for portable tools, domestic appliances such 
as vacuum cleaners and washers, lamps and radio sets. 

(Continued on page 90) 
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As the Editor Sees It— 


[TH virtually all 
economists and 


statisticians cheerfully 


Can Anyone 
Win a Strike? 


tossing off observations 
to the effect that every 
period of returning prosperity is accompanied by 
labor difficulties and strikes, with the inference that 
these may as well be placidly accepted as therefore 
inevitable, such disturbances nevertheless remain 
absurd futilities by almost any measure. 

It is a grave question as to whether or not either 
side can, in the ultimate sense, win or gain as the 
result of a strike. While employer and employee 
are in conflict the most tangible and assured result 
is that of lost or badly impaired markets for the 
goods which it is the objects of the labors of each to 
produce. 

After a three months strike the employees of one 
key industry have returned to work to receive an 8 
cents an hour increase against the 5 cents an hour 
increase offered by the company before the strike was 
called. In the thirteen weeks during which operations 
were suspended it has been estimated, using the forty 
hour week and 55 cents an hour as a basis, that each 
worker lost $286. To make up the wages lost dur- 
ing those thirteen weeks, out of the 8 cents an hour 
increase ultimately granted, each worker will have to 
work 3,575 hours, or 89 weeks. Thus, after nearly 
two years of work he will have gained nothing out 
of his increased pay but that necessary to make up 
the income lost during the strike. 

Then this might well be stated yet another 
way, for thirteen weeks of idleness he must work 
nearly two years at the increased rate in order to 
break even. Labor did not gain, capital did not gain 
and the products of this manufacturing organization 
definitely lost in ultimate sales volume. 

But the figures just stated do not truly reflect the 
situation in this case for the company offered 5 cents 
an hour increase before the strike was called and the 
worker seeking to balance the increment of 3 cents 
which he gained, against the time necessary to cover 
the period of idleness, would find that it would take 
9,533 future hours to make up his loss. Over four 
and one half years steady work to balance thirteen 

weeks of idleness. 

Net accomplishment? It would appear to be a 
catering to the vanity and pride of those directly 

and indirectly concerned. 
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Assuredly this is folly and futility that men work- 
ing for a common interest and a common goal ought 


HILE the makers 
of electrically 


operated appliances, 


to be able to avoid. 


Where New Designs 
Get Their Start 


commercial devices, 
busines$’ machines and 
machine tools are, in general, most alert and pro- 
gressive toward that fundamental relationship be- 
tween the appearance and performance of their 
product and its sales potentialities, there are found 
some wide differences of opinion. Not long ago, a 
responsible design engineer with a representative 
company made the statement that in his opinion all 
this agitation and pother about design as such was 
but commercial froth, a mere red herring across the 
trail of progress, to lead the buyer on to otherwise 
unobtainable, but nevertheless justifiable, excesses. 
Excesses, as it were, of induced spending. 

Now if design means anything at all, and if there 
be any integrity in it, that viewpoint is as absurd as 
it is out-moded. Yet it does not infrequently crop 
up, in various forms, in discussions about new pro- 
ducts. Perhaps it arises from the fact that there 
are racketeers in every business, including those of 
industrial design and electrical product manufactur- 
ing, but they are so few and so relatively insignifi- 
cant in influence that the broader and truer picture 
should not lack of understanding. 

The conscientious industrial designer or engineer 
may properly be generalized as striving with integrity 
of mind and purpose toward the integration of ap- 
pearance, function, performance, user-satisfaction 
and purchaser-appeal in those products with which 
he is concerned. He is influenced mainly, not by the 
superficial didos or style eccentricities of the moment 
but, by the development of new materials, new 
finishes, new technical accomplishments and contem- 
porary design factors which permit of a better ra- 
tionalization of the elements at interest than could 
be obtained before that progress took place. 

That viewpoint and that attitude is fundamental 
in the product improvement urge that is now so 
strongly under way and all those interested in the 
development of better electrical products may well 
assist where possible in negativing the didos, style- 
note school that concentrates on superficialities. 
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BEST DESIGN OF THE MONTH 


HOTPOINT PURITAN WASHER 


WILLIAM O'NEIL 


of O'Neil & Babbitt, industrial designers, who has 
designed for Dictaphone, Standard Oil, Pitney- 
Bowes, Westinghouse X-Ray, Remington-Rand, and 
others, selects this Hotpoint Washer for citation, 





BECAUSE 


“this washer is so handsome in appearance that it 
stands every chance of appealing quickly to its 
market. Aside from matters of technical design, | 
base my selection from the manufacturer's practical 
standpoint; namely: That this washer has a much- 
desired sales appeal. 


“lt is pleasing to the eye, and all the details have 
been worked out so that a harmonious effect is 
apparent. It is this harmony in design which im- 
mediately impresses itself upon the consumer. The 
design is commendable for the careful working out 
of details as well as the mass treatment, and it is this 
excellence of treatment and care which | believe 
will make an impression upon the woman consumer. 
The woman’s fastidiousness in the matter of details 
is being appreciated more and more by manufac- 
turers in all industries, and it matters not whether the 
manufactured object is a hat, a dress—or a washer. 


“The swing of the cover at the top of the Hotpoint 
Washer, the plastic handle, the fine taperings, the 
streamlining of the case over the motor, the modern 
treatment of the wringer and the handle, the chrom- 
ium band in the center, and the long line of the case 
which extends down to the base—all make for a 
unified and consistent design. It is essentially for 
this consistency of design that | find this Hotpoint 
Washer commendable. 


“Purely from a designer's standpoint, there is such 
harmony of form, mass, and details, so closely related 
to each other, that you do not get the impression of 
separate parts of the machine performing separate 
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functions, but rather the impression of a carefully 
worked out unit. This has been accomplished by 
the designer through a happy relating of forms and 
shapes, without creating the effect of barrenness 
which usually occurs when the simple cylindrical 
form is used as a major motif. 


“The simple directness of this design makes it a part 
of the new trend in kitchen and laundry interior 
design, and | feel that from the buyer’s point of 
view, this washer looks as though it can do a job 
simply, efficiently, economically. 


“When a designer has created a machine that looks 
as if it will do a competent job and is designed with 
the trend, when the manufacturer has co-operated 
and built these ideas into a machine, it becomes an 
increasingly simple matter for the manufacturer to 
gain effective and prominent display. The result 
must inevitably be greater sales returns. 


‘It is my opinion that aside from the esthetic value of 
design, the main purpose of design in modern in- 
dustry is to open up new markets, stir the enthusiasm 
of the sales force and the dealers, and awaken keener 
interest on the part of the feminine buyer. | believe 
the Hotpoint Washer accomplishes these practical 
essentials.” 
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How to Design-In 


Electrical Instruments 


BY F. S. STICKNEY 
METER ENGINEER 
WESTINGHOUSE ELECTRIC & MFG. CO. 
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into two classes: First, those pertaining to the function : 
required by the application; and second, those pertain- i 

ing to the characteristics of available instruments. Be- 
cause of cost consideration it is, of course, desirable t 
to use a standard commercial instrument if possible. c 
LECTRICAL indicating instruments may be re- Range. The first and most important factor in select- s 
quired as an absolute necessity in the operation of ing an instrument is to determine the scale which will | 
the equipment, or may be added as a safeguard be required. In many applications the electrical quan- I 
against failure of an important function. At other tity being measured is subject to wide variations due to ’ 
times the instrument may bring added convenience to load or other causes. In other cases the reading of ( 
the user of the product by simplifying set-up or main- the instrument will be practically steady, as for example, 1 
tenance. To meet these varied requirements, instru- a voltmeter used for checking or adjusting line voltage. t 
ments are available for indicating continuously and di- It is essential that scales read high enough to permit 
rectly more than a dozen electrical quantities, includ- readings at all desired points. In general it is not con- 
ing: Amperes, volts, watts, power factor, frequency, re- sidered good practice to attempt accurate readings at ( 
active volt amperes, synchronism, phase rotation, speed, 
resistance, temperature, and position. 
Electrical instruments can also be used for con- 


tinuously performing simple mathematical operations. 
For example, a single-phase wattmeter can be modi- 
fied to indicate the product of two electrical quantities. 


STANDARD TYPES OF ELECTRICAL 
INDICATING INSTRUMENTS 








A differential meter will indicate the difference between DEGREE OF | Dust and moisture proof | 

two quantities, a ratio meter will indicate a quotient ENCLOSURE ears wae "7 | 
: . ae eA Waterproof 

continuously, and other simple and inexpensive instru- sn | aoe biaarcn ‘ 

ments are available for measuring the sum of two quan- TYPE OF I ee Tia 

tities and the square of a current or voltage. This MOUNTING | Projection (front-of-panel), rear or 


makes it possible, in some instances, to replace expen- 
sive and complicated linkages or cam motions with a 
relatively simple electrical circuit and an instrument. 

Where remote indications of any kind are required, 


front connected 


EFFECT OF STRAY | Unshielded 
MAGNETIC FIELDS |"ch cided 





| External source 





the electrical instrument is particularly useful. A com- KILIMINATION  ———— 
mon application of this kind is the measurement from a eee. _| Built-in light 
a central location of cutting speeds or feeds of various | 
central location of cutting speeds o ds of various INSULATION 350, 200, 750, 1500, 3000, 
elements in a machine tool drive, or the temperatures Pike ae 
of windings and bearings in a number of machines. SHAPE OF | Round — es 
CASE Rectangular 


RESENCE of a variable quantity to be indicated 

continuously determines the need for an electrical 
instrument in most instances. As soon as the necessity 
for an electrical instrument has been established, the 
question of selecting the proper kind of instrument 
arises. There are many variables to be considered in 
order that the choice may be a wise one. In consider- 
ing a given problem the variables may first be divided 
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Standard design 





VIBRATION > | Special service 


Shock-proof case - 





Round, diameter 
SIZE 2, 3%, 344, 434, 554 and 744 in. 





Rectangular, dimensions 
3x 3%, 4x 44,5%x 5% in. 
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Greater effectiveness, increased func- 
tions, improved performance—added 
advantages that electrical indicating 
instruments can bring to electrically 
operated machines. But only if the 
proper type of instrument, the best 
size and shape of case, and most 
suitable type of mounting and en- 
closure is selected. Mr. Stickney 
tells how to make that selection. 


poits in the first quarter of the scale. Sometimes a 
single instrument can be utilized over a wide operat- 
ing range by use of switches and suitable multipliers. 
Most standard instruments are calibrated directly in 
terms of the quantity measured. However, it is often 
convenient and desirable to use special scale markings, 
such as, “Feet per minute,” “Noise level,” etc., which 
bear only a mathmatical relation to the electrical cur- 
rent which operates the instrument. 
Temperature. Some electrical instruments are well 
compensated against variations in ambient temperature, 
while others are not. In general it is wise to avoid ex- 
treme temperatures when determining locations for in- 
struments. Many commercial instruments will operate 
successfully at temperatures up to 150 deg. F. without 
damage. However, better accuracy can be expected if 
instruments can be operated at reasonable room tem- 
peratures. Certain instruments for aircraft service have 
been compensated for extremely low temperatures, but 
such compensation usually necessitates a sacrifice in 
other desirable characteristics. Most ordinary ac., de. 
and radio frequency indicators are unaffected by an 
ambient temperature of 150 deg. F. However, the 
copper-oxide rectifier type instruments, used where 
high sensitivity is desirable on ac., sometimes have a 
tendency to become temporarily unstable at tempera- 
tures above 115 deg. F. Instruments for ac. usually 
require more operating energy than dec. instruments, 
and for that reason are somewhat more susceptible to 
self-heating errors. For this reason, they may require 
special attention in regard to ventilation. 


Overload. A direct current d’Arsonval instrument 
will usually withstand ten to twenty times full scale cur- 
rent momentarily without damage. However, when 
connected with a shunt or resistor, the overload ca- 
pacity is usually limited by the shunt or resistor. 
Ammeters for ordinary ac. power will withstand 
twenty or more times normal current momentarily, but 


BECAUSE they are essential for accurate and safe control 

of this X-ray machine the instruments are completely 
enclosed and protected. Conventional cases are eliminated 
saving space, reducing cost and improving the appearance. 
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radio frequency ammeters and voltmeters are highly 
sensitive to overload. The delicate thermocouples used 
in these instruments will generally burn out if the 
current exceeds 150 percent of full scale for any ap- 
preciable length of time. Copper-oxide rectifier milli- 
ammeters will stand momentary currents up to ten or 
fifteen millamperes, but heavy overloads may damage 
the oxide film of the rectifier or overheat the moving 
coil. In rectifier voltmeters the series resistors usually 
limit overloads to twice the full scale current value. 
Underloading. Underloading has no tendency to 
damage an instrument, but a low reading on the scale 
results in lower accuracy and should be avoided if pos- 
sible. Where extreme variations in load exist, and 
good accuracy is required at all loads, a multi-range 
instrument solves the problem. The high range can 
be normally connected, and when the load falls to a low 
value on the scale, a lower range can be brought into 
use by a switch or push button. This arrangement 
gives good accuracy at low loads together with a safe 
condition at higher loads. In some instances special 
electrical instruments having unusual ability to with- 
stand overloads can be furnished to specification by in- 
strument manufacturers who are familiar with the 
problems involved. 

Fluctuations. When the quantity measured is fairly 
steady, as for example the voltage of a well-regulated 
line, the damping of an instrument is of little impor- 
tance. However, there are many applications in which 
the value measured varies continuously and rapidly. In 
such applications, the degree of damping becomes very 
important. Standard electrical instruments are as a 
rule damped slightly less than the critical value. Criti- 
cal damping is the amount of damping which will en- 
tirely eleminate any overshoot of the pointer, without 
reducing the speed of response. The average instru- 
ment is damped slightly less than critical, therefore it 
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will overshoot the final reading a small amount before 
coming to rest. The standard action is recommended 
for most general purposes as it results in quick re- 
sponse and any friction or irregularity in the motion 
is readily noticed. Aperiodic damping is any degree 
of damping greater than critical damping, thus a heavily 
damped instrument will respond very slowly to changes 
in current and will never overshoot. Over-damped in- 
struments are not desirable in a circuit which does not 
fluctuate, as it is impossible to detect friction in the 
instrument bearings without making special tests. 

In certain applications, particularly in the communi- 
cation field, where variable frequencies are encountered, 
damping and responsiveness become of major impor- 
tance. For such service, instruments with standard- 
ized characteristics are becoming more common. In 
these applications, it is customary to specify the amount 
of damping in “percent overshoot”; also the “time of 
response” in seconds in the case of a highly damped 
instrument, or the “natural period” of oscillation of the 
pointer in the case of an underdamped instrument. The 
decibel indicators used as volume controls in communi- 
cation work are a good example of applications re- 
quiring standardized damping and response. 
Vibration. [Electrical instruments in general will 
withstand a surprisingly great amount of mechanical 
shock and. vibration. They are used successfully in 
aircraft, battleships, heavy locomotives, and many other 
places where the service is extremely severe. However, 
it is generally preferable to avoid severe shock and 
vibration if possible in selecting the mounting position 
for the instruments, as somewhat better life and per- 
formance will be obtained. In ordering instruments, 
it is desirable to specify the manner in which they will 
be used, so that the manufacturer may supply pivots 
and jewels suited to the type of service. 

Magnetic Fields. There are certain magnetic condi- 
tions encountered in service which may affect the per- 
formance of electrical instruments. Power cables 
carrying heavy current should be kept clear of instru- 


OUNTED in 

the pedes- 

tal is a small 

ammeter that 

simplifies control 

of the arc light 

‘ in new Bausch & 

Lomb research 

metallographical 
equipment. 





NDICATING and recording instruments and an 
oscillograph permit effective control of this radio 
transmitter. Modern rectangular cases improve 
the appearance of the panel and allow closer 
instrument mounting without crowding. 


ments, unless suitable shields are provided. If un- 
shielded instruments are mounted in panels made of 
steel or other magnetic material, it is usually necessary 
to specify the material and thickness of the panel when 
ordering. Instrument manufacturers can readily cali- 
brate such instruments to include the necessary correc- 
tion for the effect of the panel. Direct current perma- 
nent-magnet instruments of the unshielded types may 
temporarily affect each other if mounted too close to- 
gether. The effect depends upon the distance and the 
strength of the permanent magnet, and is most notice- 
able when magnets of cobalt steel or other highly mag- 
netic alloy are used. Unshielded direct current instru- 
ments will affect the calibration of unshielded ac. in- 
struments if mounted too close together. Instrument 
manufacturers can furnish valuable information in re- 
gard to safe mounting distance for various types of 
instruments, so that if close mounting cannot be 
avoided, the error can be predetermined and the cali- 
bration of the instrument corrected accordingly. 

The influence of magnetic fields may be either tem- 
porary or permanent. Alternating current instruments 
will not be permanently damaged by magnetic fields, 
but if dc. instruments are exposed to strong ac. or de. 
fields, a permanent change in the strength of the magnet 
may occur, resulting in a change in calibration. 
Mechanical Stresses. Standard instruments are, as a 
rule, designed for mounting on a rigid support, and are 
sufficiently strong to withstand normal service when 
mounted in this manner. Mounting structures should 
be designed so that no structural load will fall upon 


the instrument or its terminals. In attaching cables to 


terminals, the cables should be rigidly clamped or sup- 
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WHAT CASE SIZE TO SELECT 


Maximum distance from instrument to observer with good lighting. 


FOR FOR 
FOR APPROXI- ROUGH 

SIZE OF ACCURATE MATE INDI- 
INSTRUMENT READING | READINGS | CATION 


Q in. dia. 1% feet 3 feet 7 feet 


33% or 3% in. dia. 
3 x 3% in. rectangu- 
lar 2 feet 4 feet 10 feet 


43% in. dia. 
4 in. x 414 in. rec- 
tangular 3 feet 6 feet 15 feet 


5% in. dia. 
5% x 5% in. rec- 
tangular 


5 feet 10 feet 25 feet 


7% in. dis. 6 feet 12 feet 30 feet 


ported so the terminals will not be forced to carry an 
appreciable amount of dead weight. When this can- 
not be avoided certain special instruments can be fur- 
nished with special enclosures designed to withstand 
structural stress. 

Corrosive Conditions. It is sometimes necessary to 
mount and use indicating instruments under unfavor- 
able atmospheric conditions. Some of the corrosive 
conditions encountered are: Water, oil, cutting fluid, 
steam, ammonia, hydrofluoric acid fumes, chemical 
fumes, salt solutions, sea water, tropical atmospheres, 
moist salt air and mine atmospheres. 

Standard dust and moisture-proof instruments are 
usually satisfactory for indoor service where the cor- 
rosive concentration is not too great. If hydrofluoric 
acid fumes are present, glass covers may become etched 
so deeply so as to obscure the dial markings. Special 
windows of acid resisting material have been developed 
for this service. Occasional exposure to small quanti- 
ties of water, oil, cutting fluid, and steam usually will 
not damage standard instruments, although more fre- 
quent maintenance may be required. Tropical, marine, 
and mine atmospheres sometimes result in an accumula- 
tion of condensation inside instrument cases. This can 
be minimized by maintaining the instrument at uniform 
temperature. Experience is the best guide in determin- 
ing the degree of protection necessary. In extreme 
cases of corrosion or submersion, it may be desirable 
to specify water-proof instruments. These instruments 
are hermetically sealed and tested to withstand ordinary 
variations in atmospheric pressure. 

There are, of course, many other severe service con- 
ditions under which instruments sometimes must be 
used. In general, all unusual circumstances should be 
carefully considered, and all possible steps should be 
taken to eliminate unfavorable conditions. The instru- 
ment manufacturer should be consulted in regard to 


EING calibrated directly in amount of unbalance, the 
indicating instrument on this dynamic balancer greatly 
simplifies the test operation. For accurate readings a large 
diameter instrument is used; the range of usefulness is increased 


by placing two separate scales on the dial. 
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any questionable conditions, as he is often able to fur- 
nish special modifications which in many cases will con- 
siderably reduce maintenance and prolong the life. 
Electrical instruments available today are, in general, 
finely built and reasonably priced. They can be used 
for a multitude of purposes, and they will give long 
and reliable service with practically no maintenance. 


WHAT TYPES ARE AVAILABLE 


D IMENSIONS of electrical instruments have not 
been officially standardized to any great extent. 
Each manufacturer has developed apparatus according 
to the requirements of his market, and only in a few 
instances will mechanical interchangeability between 
different makes be found. In spite of this situation, it 
is possible to classify standard instruments in several 
ways, and a study of this classification may assist in 
solving for present and future instrument problems. 
Enclosure. Most standard instruments are classified 
by manufacturers as either “dust and moisture proof” 
or “water proof.” Dust and moisture proof instru- 
ments represent nearly all catalogue listings. These in- 
struments are enclosed in either metal or molded com- 
position cases, and joints are sealed by means of snugly 
fitting surfaces, light gaskets, cement or putty. The 
enclosure is held together by means of small machine 
screws, light threads, or other means sufficient only to 
carry reasonable stress. Such instruments are suitable 
for most general purposes, and will withstand unfavor- 
able conditions surprisingly well. 

Water proof instruments are built with strong metal 
cases, and covers are attached by means of fastenings 
having sufficient strength to compress gaskets enough 
for complete sealing against pressure. Water proof 
instruments will withstand complete immersion to a 
depth of several feet, and will withstand all normal 
variations in barometric pressure. They are recom- 
mended for out-door use, exceedingly wet locations 
such as mines and submarines, or for highly corrosive 
atmospheres and other applications where dust and 
moisture proof instruments may not be satisfactory. 
Type of Mounting. The modern trend in switchboard 
and panel design calls for flush mounted instruments. 
These, of course, require a large hole in the panel for 
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PERATION 

of this 
stroboscope is 
simplified by cali- 
brating the lamp 
current meter in 
per cent rather 
than in amperes 





mounting, but they have a considerable advantage in 
appearance. Projection mounted instruments origi- 
nated in the days of thick slate panels in which drill- 
ing of large holes was difficult and strength of the 
panels was of concern. They are still used in places 
where space behind the panel is limited, or where drill- 
ing of a large hole is difficult. Projection mounted 
instruments are supplied with terminal studs at the rear, 
in most of the standard models. Front connected pro- 
jection mounted instruments are available in a few 
sizes and are useful in places where the instrument 
must be mounted on a wall or other location having no 
rear access. 

Size. While there are a large number of sizes and 
shapes available, several of the larger instrument manu- 
facturers have standardized upon certain sizes for panel 
mounting, with some degree of mechanical interchange- 
ability between makes. Of the several considerations in 
choosing a proper size for a given application, the most 
important is the distance from which readings must 
be taken. Other factors are accuracy, insulation, and 
general proportion to the surroundings. For example, 
if an operator is expected to read a considerable num- 
ber of instruments from a central location, these instru- 
ments must be of sufficient size to permit quick obser- 
vation at the required distance. An instrument which 
is read frequently and with great accuracy should be 
larger than one used infrequently. For such operations 
as factory testing, instrument manufacturers have de- 
veloped a switchboard instrument known as the “Panel 
Standard.” This has the case and mounting of a 
switchboard instrument, together with the fine gradua- 
tions and knife edge pointer of a portable instrument. 
Such instruments must, of course, be mounted very 
close to the operator, but they are much more con- 
venient and easier to read than a portable instrument, 
and can be mounted on an upright structure, leaving 
table space clear for other apparatus. 

Illumination. Several lines of standard instruments 
are available with internal illuminating lamps. An in- 
strument panel with illuminated instruments presents 
a very pleasing appearance, and quick readings can be 
taken at any time regardless of local lighting conditions. 
Somewhat less expensive is the use of unlighted instru- 
ments with small flood lamps mounted nearby. 


Insulation. On electrical instruments it is necessary 
to provide a certain amount of insulation between live 
parts and the case, zero adjuster, and panel, for protec- 
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tion of operators and as a safeguard against flash-overs 
to ground. Standard insulation ratings are available 
for line voltages of 150, 300, 750, 1,500, 3,000 and 
4,000 volts. In all applications, it is necessary to ob- 
serve the insulation ratings given by manufacturers to 
avoid hazard. Ammeters and voltmeters can often be 
connected in the grounded side of a high voltage cir- 
cuit, thereby safely using an instrument having an in- 
sulation rating below that of the circuit. 
Appearance. Instrument styles change slowly. Due 
to a steady demand for replacements to match instru- 
ments already in use, most instrument manufacturers 
list instruments of designs long since outmoded. Many 
of these older designs are more expensive than later 
models, and are less attractive, and longer time for de- 
livery is required. It is therefore desirable to specify 
instruments of reasonably recent design whenever pos- 
sible. The new designs not only look better but in 
many instances perform better. 
Shielding. Catalogues usually list instruments both 
with and without magnetic shielding. Shielded instru- 
ments are particularly desirable for use in proximity to 
power cables or other equipment having strong mag- 
netic fields. They are also to a considerable extent 
in aircraft and marine service where the effect of the 
instrument upon a magnetic compass is appreciable. 
Unshielded instruments are somewhat less expensive 
and can be used in a majority of applications. In air- 
craft service it is sometimes necessary to provide both 
static and magnetic shielding in instruments connected 
to the battery circuit, to avoid radio interference. 
Shock-Proofing. There are certain delicate galvano- 
meters, millivoltmeters, and microammeters having 
delicate pivots which should not be subjected to undue 
shock or vibration. Standard instruments will with- 
stand most kinds of ordinary service, as previously dis- 
cussed. For service of a more severe character, special 
pivots and jewels have been developed which will with- 
stand abnormal punishment. A few manufacturers 
have developed a_ so-called shock-proof instrument 
which consists of a double enclosure, the instrument 
proper being embedded in a sponge rubber’ cushion 
which fills the space between the two cases. These are 
recommended for extremely rough service where mini- 
mum maintenance is important. 





ODERN rectangular flush mounting instruments aid 
in improving the appearance of control panels, 
Siving a longer, easier read scale than obtainable in 
a round case instrument occupying the same space. 
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Helping you 


GET RESULTS 


with Electrical Sheet Steel 


THERE'S NOTHING like pooling knowledge to gain a 
profitable end. You have learned a lot about manu- 
facturing of electrical equipment; and we have 
learned as much about producing electrical sheet 
steel that does what you want it to do. 

“Putting our heads together” is sure to give you 
three important advantages: 1. The one right grade 
of Armco Electrical Sheets for your purpose; 2. Low 
production costs to consumer brought about by 
clean, easy-stacking punchings and long die-life: 3. 
Consistently uniform magnetic performance and 
better-satisfied users. 

These are the RESULTS you want and these are the 
RESULTS we can help you reach. 

Send your next inquiry to Armco, for many years 
a leading manufacturer of the various improved 
grades of electrical sheet steel. The American 
Rolling Mill Co., Executive Offices: 541 Curtis St., 


Middletown, O. District sales offices in all key cities. 
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To meet and create new markets as well 
as to hold old ones the electrical manu- 
facturer must and does keep alert in 
the use of new and better engineering, 
appearance, materials and service. 
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New Designs 


RCA Manuf 


Harnischfe 


Modern in de- 
sign this table 
top model 
ironer has in- 
corporated in 
it many up-to- 
date features. 
Finish white 
with black toe- 
board lacquer. 


Edison General 
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Simplified opera- 
tion is a feature 
of this portable 
welder with 
single current 
self-ex- 
§ citation and in- 
ternal stabiliza- 
tion. Stream- 
lined appearance 
accomplished by 
rolled steel and 
all-welded 

struction. 


con- 


ger 


Windostat, preventing mois- 
ture condensation of windows 
of air conditioned rooms, is 
simple to install, compact, 
does not interfere with light 
and its appearance: will fit in 
any high-class residence or 
building. 
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Encased in matched butt walnut 
this 10 tube, 5 band, superhetero- 
dyne radio includes among other 
features the magic brain, voice, 


eye, etc. 


Smooth-lined 
and effective as 
a well-styled 
appliance is 
this electronic 
comparator 
gage. In which 
bin do your in- 
spectors put 
the pieces that 
come off the 
production 
line? They go 
in ONE bin 
with this gage. 
Simple to op- 
erate. Lights 
show size, 
gage deter- 
mines size, not 
operator. 


Product 
Development 
> Engineer- 


ng Corp. 












Refreshingly  dif- 
ferent is this first- 
aid-to-the-hostess 
buffet warming 
oven, designed by 
Charles Arculari- 
us. Of polished 
chromium with 
walnut handles and 
feet. Equipped 
with a concealed 
electric unit which 
may be taken out 
and washed. 


Chase Brass & Copper 


7 
f eile Fe i eee 


ELECTRICAL MANUFACTURING 


























































Novel Applications 


New uses for electrical energy are continu- 
ally being developed. In every field the 
electrical way is becoming the way. The 
spread of electrical manufacturing marks 
continued advances in product progress. 


This batch weighing 
machine has auto- 
matic continuous 
dumping and elec- 
trically timed 
dumping control. 
Vibrating control of 
material flow is a 
feature line. 
For display of 
small objects 
this Teletouch, 
apparently 
empty magic 
ball, becomes per- 
fectly transpar- 
ent when a per- 
son approaches 
revealing a plat- 
form 5)% in. in 
diameter. Oper- 
ates on ac. or de. 
and takes but 
few minutes to 
install. 








Syntron 


Remarkable im- 
provement in the 
portable recording 
machine, the re- 
sult of two years 
of laboratory work. 
Table space occu- 
pied but 20 x 24 
ins, Light in 
weight. Vibration 
insulated. 


Teletouch 
Magic Mirror 


Although suit- 
able for a vari- 
ety of work 
this demag- 
netizer is par- 
ticularly 
adapted for re- 
moval of resid- 
ual magnetism 
from machine 
knives, shear 
blades, etc. 





Umwversal Microphone 


For drilling small holes 
_ fanging from 0.002 to 
0.025 in. in diameter 
this drill press can be 
used for materials such 
as steel, alloy, bronze, 





etc. Speed range 800 Recent design of low cost injection molding 
to 10,000 rpm., vary- machine based on studies of long experience in this 
ing by 100 rpm. steps. field. Operated manually or automatically. On 


fully automatic machine two timing control units 
are furnished. 





Reed-Prentice 


Taylor Manufacturing 
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DD shock load and vibration to an extremely severe steady load—and you have a set 
of conditions that tests the strength and endurance of any bearing. It is under such 
conditions that NORMA-HOFFMANN PRECISION ROLLER BEARINGS show their superiority. 


Equipped with solid cylindrical rollers between cylindrical races, NORMA-HOFFMANN 
ROLLER BEARINGS provide maximum load contact area—which means correspondingly 
increased capacity for both steady loads and overloads, together with greater shock resis- 
tance than any other type of single-row bearing affords. 


Moreover, they employ a heavy-duty, balanced, extruded bronze retainer—riding on the 
inner ring shoulders and relieving the rollers of its weight—that insures added durability. 
And their PRECISION qualities make them suitable alike for low and high speeds...... 
Write for the Catalog. Let our engineers work with you. 


VRMA-AVFFMAN 


PRECISION BALL. ROLLER and THRUST BEARINGS 











} NORMA-HOFFMANN BEARINGS CORP'N.—STAMFORD, CONN., U.S.A. 
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Atttention-Free Bearings 


for Service-Free Sales 


Self-lubricated bearings may reduce 
cost and prolong bearing life where 
elimination of periodic maintenance, 
reduced fire hazard, and protection from 
oil drips is desirable. For the load, 
speed, temperature, accessibility and 
expected lack of lubrication attention, 
one or more of these seven types of 
““oil-less’’ bearing materials will meet 
the needs of the electrical product. 


ATISFACTORY bearing life, cool running bear- 
ings and elimination of the need for periodic lubri- 
cation are important factors in the design of many 

electrically operated machines and appliances. Bear- 
ings in equipment that goes into the home or in.offices 
usually receive little attention, yet the machine or ap- 
pliance must keep on operating; or bearings may oper- 
ate at a temperature so high that ordinary lubricant 
cannot be used. Where the journal oscillates or slides 
through a limited range of motion, an oil film may not 
have an opportunity to form, or bearings may neces- 
sarily operate submerged in a chemical solution which 
may be used as the lubricant. For longer bearing life 
and reduced maintenance under such conditions, sev- 
eral types of self-lubricated bearings are available. 


IL-IMPREGNATED 

wood bearings 
may take a variety of 
forms as shown by this 
group of Neveroil bush- 
ings. Where maximum 
loads and speeds are 
low and service tem- 
peratures do not exceed 
125 deg. F., these bear- 
ings operate without 
any addition of lubri- 
cant so that all possibil- 
ity of oil drips is elim- 
inated. Bearings must be 
kept dry, however, to 
prevent warping or 

checking. 
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Where loads are high and service conditions severe, 
sealed and “lubricated for life” ball bearings * give ade- 
quate life for bearings that may not be regularly oiled ; 
but, for many light duty applications, the so-called “oil- 
less” types of sleeve bearings may provide satisfactory 
life at lower cost. Oil-less, of course, does not mean 
that the bearings run without lubricant, but rather that 
no periodic addition of lubricant is necessary. The 
lubricant may be oil, grease or graphite, and may be 
impregnated or combined within the bearing material, 
or may be retained in grooves in the bearing face. In 
one type of bearing material an excess of lead serves 
as a lubricant if the oil supply fails. With oil-impreg- 
nated bearings, coefficient of friction is low and life is 
satisfactory as long as the amount of oil left in the 
bearing material is sufficient. The bearing material 
may be wood, fibre, molded composition or compressed 
powdered metal filled with oil. 

Because these impregnated materials must be porous 
enough to hold sufficient oil, their strength and hard- 
ness necessarily is low, and bearing loads must be held 
relatively low. Rubbing speeds must also be low to 
keep the bearings running cool. Such is the case for 
lignum-vitae bushings, where an excessive temperature 
would cause the natural gum in the wood to soften 
and seize the shaft. As long as temperatures are no 
higher than about 100 deg. F. the gum, which is about 
14 of the total volume of the wood, makes these bear- 





* See “Seal Lubricant In, Dirt Out,” page 27, ELectricaL 
MANUFACTURING, November, 1936. 
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Because of 
its high density and moisture resistance, the wood can 
be machined and fitted to tolerances ordinarily used 
with metal bushings. If running loads are light and 
speeds are low, lignum-vitae bushings lightly lubricated 
in assembly may outlast ordinary bearing materials. 
Oil-impregnated hard wood bearings will safely with- 
stand temperatures of about 125 deg. F., 


ings strong, dense and moisture resistant. 


but higher 
temperatures tend to drive the oil out of the bushings. 
To keep temperatures down, loads are usually limited 
to about 30 pounds per square inch of projected area 
(diameter multiplied by length of the bearing). Bear- 
ing surface speeds above 300 feet per minute, even at 
light loads, may also cause excessive temperature rise. 
For intermittent service such as on washing machine 
wringers, this type of bearing has the advantage of 
keeping oil drips off the clothes, yet it retains sufficient 
oil to lubricate the bearing for its expected service life. 

Because the heat generated in impregnated wood 
bearings causes them to swell, the journals must be 
fitted with extra clearance. Contact with water or ex- 
treme moisture conditions will in most instances cause 
warping or swelling that will result in early failure of 
the bearing. 

Oil-impregnated fibre bushings have recently been 
applied to some bearing problems with promising re- 
sults. Permissible speeds and loads appear to be 
somewhat higher than suitable for wood bearings, and 
the bearing clearances are smaller. Although fibre 
bushings lave a relatively low load capacity as com- 
pared with metallic bushings, they have the advantage 





APHITE bushings impregnated with bronze or babbitt 
may be run dry where the presence of a wet lubricant 
would be undesirable. For bearings exposed to dust or dirt 
or where operating temperatures are too high for oil, these 
Graphite Metallized bushings have long score-free life. 


of absorbing vibration and reducing noise. These fac- 
tors have led to several applications in small, light-duty 
electric motors, such as used for automotive accessories. 

Laminated molded composition is also a promising 
material for quiet bearings. Because of the high 
strength, and the density of the compositions used, per- 
missible bearing loads are in general higher than for 
fibre bushings; operating temperatures may be higher 
and clearances are smaller. Although these bushings 
are essentially intended for lubricated service, the 
fabric imbedded the composition retains sufficient lubri- 
cant to keep the bearings in service for a considerable 
period even if lubrication is neglected, and when run 
dry has less tendency to score the shaft than metal 
bearings. 

For service where bearings operate at elevated tem- 
peratures, metailic bearing materials must be used. At 
these high temperatures, ordinary oils and greases de- 
compose, but graphite may be used as a lubricant. 
Since there is little loss of lubricant, the graphite is 
ost conveniently incorporated in the bearing material 
thereby climinating periodic attention to lubrication. 

Oil lubrication may also be undesirable where bear- 
ings must operate submerged in a solution or in contact 
with loose material, if the lubricant may damage or 
contaminate the materials surrounding the bearings. 
For loose or powdered materials, a dry bearing may be 
necessary also. For such service, graphite may be used 
as the lubricant, and may be conveniently incorporated 
in a bearing material that will not be affected by the 
surroundings. All periodic attention to lubrication then 
may be eliminated. 


\AOCLDED COMPOSITION bushing (above; 
developed by Westinghouse for oil lubri- 
cated service has little tendency to score if run dry. 


[QUBBER-BONDED graphite bushing made by 
Manhattan Rubber Division may be submerged 
in any solution that will not attack the rubber. 
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Load SPEED 

TYPE OF BEARING LB./SQ. IN.) FT/MIN. P\* 
Lignum- Vitae, dry or lubri- Low Low 
__ cated 
Hardwood, oil impreg- 30 300 

nated. 
Fiber, lubricated. Light Moderate 
Laminated Composition, oi! | Moderate | Moderate 

impregnated. 


Graphite, rubber bonded, 
no oil lubrication. 


Graphite, metal impreg- 


dry bearing 200 
lubricated 600 


slow speed 200 


nated. high speed 300 

Graphite-Metal Mixtures, 3,500 
dry or oil impregnated. 

Cast Bronze, graphite lubri- 1,000 500 15,000 
cated. 


BEARINGS [HAT DO NOT REQUIRE PERIODIC LUBRICATION ATTENTION 
Se a eee eg 





MAX. DEG. F. ADVANTAGES AND LIMITATIONS 
Low Elevated temperature drives gum from wood, 
destroying its bearing qualities. 
125° F. Requires extra clearance for thermal expansion. 
Must be kept dry. 
Low Reduces noise, prevents siezing in small motors. 
Moderate Long life; quieter than conventional bearings. 
Will not score the shaft 
Moderate Unaffected by any solution that does not attack 
rubber. Solution may be used as lubricant 
750° F. Operates at high temperatures, will not score. 


Absence of oil film makes bearing noisy 


up to 700° F. | Metal may be babbit, aluminum, zinc, bronze 


lead-bronze. Lubricant film does not flow under 
high static loads. 

up to 700° F. | Graphite plugs recessed or through wall; graph- 
ite filled grooves. 





*Product of load in Ib. per sq. in. of projected area and rubbing speed in ft. per min. 


Loads and speeds for graphite lubricated bushings 
depend mostly on the character of the supporting or 
bonding material. Rubber may be used for bonding 
graphite bushings that will operate submerged in any 
solution that does not affect the rubber composition. 
Loads and speeds are limited by the low mechanical 
strength of the rubber compound, and the relatively) 
high coefficient of friction. The product of bearing 


AST BRONZE 

bushings with 
locked-in graphite com- 
position may be run 
without lubricant at rel- 
atively high loads. 
However, friction is re- 
duced and permissible 
loads increased if some 
oil lubrication can be 
provided. This type is 
produced by Williams. 





ELF-LUBRICATED, 

self-contained bronze 
bearing with an oil 
reservoir cast in the 
housing. This type, 
made by Randall for 
fractional horsepower 
motors, supplies requir- 
ed lubrication to all 
parts of the bearing as 
needed through porous 
graphite plugs in the 
bushing wall. Grooves 
cut in the bearing sur- 
face are filled with a 
lubricating grade of 
graphite that water or 
oil will not wash out. 











load in pounds per square inch of projected area and 
the rubbing speed in feet per minute usually must not 
exceed 200. If the bushing can be oil lubricated even 
slightly, the load capacity will be considerably increased 
since the reduction in friction will allow higher loads 
within saie bearing temperature limits. 

Much higher service temperatures are permitted if a 
metallic bonding material is used in graphited bear- 
ings. This bonding material may be incorporated by 
impregnating a formed graphite bushing with molten 
metal, or by fusing together under pressure a mixture 
of graphite and metal particles. The graphite bushing 
used in the first type has sufficient strength to with- 
stand only low loads or speeds, but it will operate suc- 
cessfully at any temperature up to 750 deg. F. without 
scoring the journal. It can be assembled in a housing 
with a press fit, and with but little more clearance than 
would be required for conventional oil lubricated bush- 
ing. Because of the absence of an oil film, this type of 
bearing tends to transmit noise and vibration to a 
greater extent than do oil-lubricated bearings. 

Where bearing loads and speeds are higher the bear- 
ing must have a strong metal structure. To provide 

(Continued on p. 92) 





(5RAPHITED BRONZE bushings impregnated with oil may 

be run at relatively high speeds and loads for long 

periods without lubrication. As made by Neveroil, pow- 

dered metal and graphite are mixed, formed to a solid by 
heat and pressure and then oil impregnated. 
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| Progress in the development of improved electrical 
| products rests largely upon the cumulative efforts of 
many organizations. New motors, new controls, 
new relays. Better materials and finishes. Improved 
speed reduction units. Contacts for better service. 
Upon such things, carefully selected for designing- 
in the final product does improvement for better 
sales appeal and greater user satisfaction depend. 





FOR FRACTIONAL HORSEPOWER DRIVES 


Compact drum controllers for small motors on 
machine tools and similar machines provide revers- 
ible and multispeed operation for squirrel cage 
motors. Removable case attractively designed to 
add to machine appearance. Compact mechanism 
easily accessible for wiring; positive action, self- 
indexing drum; insulated cylinder with segments 
attached without screws; renewable contact fingers 
held in molded mountings. Cutler-Hammer, Inc., 
12th and St. Paul Ave., Milwaukee, Wis. 





SIGNALS, CONTROLS, INDICATES 


When electrically connected to a similar 
unit and a 60-cycle source, changes in 
position of one armature set up a torque 


which brings other armature to the same TO MEASURE OUTPUT 

position within 5 deg. Operating ; 

torque 12 in.-oz. at 25 deg. displace- Electrically-operated count- 

ment. Welded frame 834 in. long, ers that place a constant, 

shielded ball bearings. _ Completely light load on operating 

inclosed terminal board. General Elec- relay. Positive-gear train; 
tric Co., Schenectady, N. Y. will not skip. Struthers 


Dunn, Inc., 139 N. Juniper 
St., Philadelphia, Pa. 





IMPROVED APPEAR- 
ANCE AT LOW COST 


Prefinished bright metal for 
decorative trim, crimped 
and embossed, in coils 
ready for continuous feed- 
ing to automatic machines. 
Saves plating and polishing 
cost. Three patterns avail- 
able in steel, zinc, brass and 
copper, with polished sur- 
face finishes of nickel 
chrome, brass and copper. 
Matching patterns avail- 
able in sheets. American - 
Nickeloid Co. Peru, 


Illinois. 
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COOL RUNNING 
LONG LIFE 


Ventilation through 
air ducts in lamin- 
ations keeps this 
motor cool, provides 
a compact drive for 
heavy duty service 
when power re- 
quired is 1/30 hp. 
for intermittent serv- 
ice or 1/70 hp. for 
continuous duty at 
3600 rpm. Bearings 
are yarn lubricated. 
Bodine Electric Co., 
9954 W. Ohio St., 
Chicago, Ill. 





REJUVENATES MOTORS 


To reduce wear in bearings and maintain rotor con- 

centric in air gap, this ball bearing motor cartridge 

can be permanently installed to replace plain bush- 

ings. Grease lubricated and sealed on both sides 

to prevent escape of lubricant. Fafnir Bearing Co., 
New Britain, Conn. 


TO INDICATE 
AND MEASURE 


Sturdy, compact 
electrical indicating 
instruments with 
new. space-saving 
case, 3 in. square. 
Types for ac. and dc. 
circuits; for flush or 
surface panel mount- 
ing. Hickock Elec- 
trical Instrument Co., 


Cleveland, Ohio 


ALTERNATING CONTROL 


Distributes wear between two motors where one is 

used for standby. Allternately starts each motor 

after a shutdown. Allen Bradley Co., 1311 S. 
First St., Milwaukee, Wis. 





UNIFORM 
INDUCTANCE 


New type of bank 
winding permitting a 
wider range of turns 
per inch for a given 
size of wire with greater 
uniformity in inductance. 
For radio inductances, 
impregnated if desired 
to eliminate effect of 
moisture. Norwalk En- 
gineering Corp., South 
Norwalk, Conn. 
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Each month upon these pages the editors pre- 
sent their quick, illustrated review of what is 
newthatelectrically-operated appliances, com- 
mercial devices, business machines and me- 
chine tools may be made better. Based, of 
course, upon those component parts that may 
be designed in the complete product assembly. 


INDICATES AND CON- 
TROLS TEMPERATURE 





Combines in one instrument 
accurate indication and 
control of electric heating 


units, relays, electrically RESISTORS FOR SEVERE SERVICE 

operated valves or small 

motors. Temperature set- For controlling heavy-duty electrical equipment subject 

ting easily adiusted.  In- to severe vibration, shocks, heavy currents and rough 

dividual parts readily re- usage. Operate at high temperatures without damage. b 
moved if necessary for Heavy cadmium plated finish prevents rust. Monitor 

replacement. The Partlow Controller Company, Baltimore, Md. 


Corporation, New Hart- 





ford, N. Y. S 
m 

t 
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SENSITIVE CURRENT INDICATORS ‘ 

Two types of neon test F 

lamps. Electrodeless s 

tubes (with pointed é 

tips) glow to indicate 


output without affecting 
normal operation of 
low-current circuits 
Long electrode type in- 
dicates current intensity. 
Sundt Engineering Co., 
4238 Lincoln Ave., 
Chicago, Ill. 
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COMPACT 
LOW COST 


For moderate load service 
this switch combines fine 
appearance, long life and 
low cost. Molded com- 
position casing completely 
incloses mechanism. Insu- 
lated yoke;  self-aligning 
contacts. Compact design 
and easy to wire; side 

, terminals allow ample wir- 
ADAPTABLE ELECTRICAL CONTROLS ing room for built-in use in 
equipment housings. Bryant 
Electric Co., Bridgeport, 

Conn. 





For built-in control applications to provide multiple 
speed, reversing, sequence and circuit transfer 
functions or various combinitions. Completely 

| enclosed in a steel housing. Double-break self- 

aligning contacts eliminate maintenance... ‘General 

Electric Co., Schenectady, N. Y. 
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HOLDING 
TEMPERATURE 
CONSTANT 


Sensitive relay for use with 
mercury column reguletors 
to hold temperature to 
1/10 deg. F. Control 
circuit as well as controlled 
power and current for 
signal lamp obtained from 
a single extension cord. 
H-B Instrument Co., 2518 
N. Broad St., Philadel- 
phia Pa. 
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FOR CONTROLLING 
SMALL MOTORS 


Attractive compact 
hand-operated starting 
switch with positive 
overload protection for 
ac. or dc. service. 
Sturdy dust-proof case, 
double-break contacts; 
convenient to_ install, 
easy to wire. General 
Electric Co., Schenec- 
tady, N. Y. 


WHERE OVERLOADS 
ARE FREQUENT 


Heavy duty fractional horse- 
power motors designed to 
stand up under severe over- 
load conditions. Canatsey 
Electric Mfg. Co., 620 
Wyandotte St., Kansas City, 
Missouri. 


TO COUNT 
MACHINE OUTPUT 


Solenoid-operated count- 











UNVARYING PRECISION RESISTANCE 


Wire wound resistors with minimum 


ing unit with operating 
mechanism inclosed and 
protected. Manual reset 
provided. Operates on ac. 
or de. Guardian Electric 
Mfg. Co., 1621 W. Wal- 
nut St., Chicago, Ill. 





inductance and distributed capacity 


on a sectional ceramic form. 
nated to resist moisture. 


Impreg- 
Electrad, 


Inc., 173 Varick St., New York, N. Y. 


following coats. 





There is practically no 





AND THERE ARE ALSO— 


RUBBERIZING COMPOUND requires no 
primer, eliminates extra labor and extra time 
for drying, since a separate primer has here- 
tofore been necessary before rubber coating 
could be applied to metal or other surfaces 
to protect against corrosion. This rubber 
compound incorporates the quality of a 
primer with a_ self-curing, cold-curing, 
rubber which can be applied by unskilled 
labor by dipping, spraying or by hand brush- 
ing. Makes a strong bond in one applica- 
tion, but repeat coats to any desired thick- 
ness may be added. A vulcanizing period 
offone hour is all that is required for first or 


shrinkage in application, since the product 
is 90 per cent pure rubber. Gives a smooth, 
enamel-like finish on any surface. Besides 
being an insulator and water-proofer, it 
resists and stops corrosion caused by alkalies, 
salt solutions, mild acids and their fumes. 
Self-Vulcanizing Rubber Co., 605 W. 
Washington Blvd., Chicago, Ill. 


MOLDING COMPOUND of phenolic 
composition for use on high frequency radio 
and electrical equipment, designated as 
Durez 1601. As measured by standard 
A.S.T.M. test, power factor is 0.34 per cent. 
Composition also has excellent molding 
qualities which permit its use for a variety of 
applications such as x-ray machines, dia- 
thermy apparatus, high frequency measuring 
and research equipment, and short-wave 
radio parts. General Plastics, Inc., North 
Tonawanda, N. Y. 
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Since 1932, when Gilbert Rohde created the de- 
signs for the first planned and comprehensive line 
of modern electric clocks, much has happened. 
Happened not only to clock lines but to those of 
other electrical products, and most important of all 
to the purchaser's idea of just what satisfactory 
merchandise must look like and do. 


So we invited Mr. Rohde to make a critical review 
of that which has already happened with an 
expectant eye to what lies ahead. This thought 
seems notably significant “The whole future of good 
industrial design will be written... in the symbols 
of new materials’. 


BY GILBERT ROHDE 


INDUSTRIAL DESIGNER 


Time Marches On 


—so does clock design 


LECTRIC clocks as used in our homes today are 
decorative as well as ultilitarian objects. From 
the point of view of a completely planned home, 
the clock should logically be a structural part of the 
architectural plan. That such is its ultimate destiny, 
is already evidenced by the fact that in the only in- 
telligently designed room in our homes today—THE 
KITCHEN—the clock has already been integrated into 
the architectural scheme. In the meantime, however, 
the designer must necessarily approach the problem of 
clock design with a two-fold purpose. 
Clock design is product design and we recognize in 
the well designed and popular models on today’s market 


the best characteristics of the industrial designer’s 
work. His aims—whether they be that of a good look- 
ing refrigerator, an attractive percolator, or a smart 
timepiece—are analogous. He has attempted to solve 
the problem of machine design in a practical and 
straightforward way. He has eschewed surface orna- 
mentation and embellishment and has endeavored to 
create beautiful and simple objects that co-ordinate their 
functions in a pleasing and harmonious way. The 
achievement of these ideals has been brought about in 
recent years through a slow, step-by-step evolution in 
our way of thinking. It has resulted from an awaken- 
ing on the part of our large manufacturers and a new 
attitude and response on the part of the public. 
Surveying those changes that have come about in 
regard to the design of things with which we live, we 
can perhaps find no clearer evidence of the new tenets 
and credos than the form and structure of the modern 
electric clock. Industrial design recognizes funda- 
mentals and since the function of a clock is to tell time, 
the dial determines and suggests its final form. The 
structural parts necessary to the support of the dial 
and works consequently occupy a relatively minor por- 
tion of the entire physical mass. This is in contrast to 
clocks of former days when the dial was almost 
obscured by the case. We recall the old time mantle- 


Modern clock in which the 
dial is the dominating element. 
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“Just as strong but far lighter” is one of the 
most compelling arguments in today’s high 
speed market— whether you are talking trucks, 
portable power tools, adding machines or 
countless other products. 


»wmetal can bring to many products this 
viable advantage for the simple but con- 
icuous reason it is the Jightest of all practical 
etals yet possesses full structural strength. 


roducts already benefited by the use of Dow- 
etal now number hundreds— ranging from 
rcraft to textile machinery. And, the list is 


constantly lengthening as more and more 
manufacturers see what Dowmetal means in 
achieving great gains in lightness without the 
slightest sacrifice in strength. 


Utilization of Dowmetal knows few limits. It 
is available in sand or die castings, forgings, 
sheet, plate and many extruded shapes. And, 
not the least of its virtues is the great ease 
and speed with which it is machined. 


The full facts about Dowmetal— its character- 
istics—its present uses—and its great potential 
value to forward thinking manufacturers—are 


'HE DOW CHEMICAL COMPANY . Dowmetal Division - Midland, Michigan 


clearly set forth in the Dowmetal Data Book 
A copy will be sent without obligation. Sen« 
for it mow—it may point the way to a nev 
and richer era of sales for your product 


MAGNESIUM ALLOYS 
LIGHTEST OF ALL STRUCTURAL ALLOY! 
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piece with the much prized parlor clock standing sentinel 
over the bric-a-brac. It probably never occurred to 
anyone that this elaborate and fanciful object was 
essentially a timepiece fer no one ever remembered to 
wind it. Time marched on for folks of this older era, 
coyly peeping from beneath china rosebuds, stilled by 
the song of painted bluebirds and timid under the stern 
guardianship of bronze horsemen. To accurately de- 
termine the time of day it was usually necessary to rel) 
on the simple old kitchen alarm clock and disregard the 
model of Venus with the tiny clock tucked in her belly. 

In the general “cleaning-up” process that has made 
our homes more expressive of ordered thinking than 
the “what-not” psychology of Queen Victoria, the in- 
dustrial designer has allowed the clock to be itself. 
Its design now bespeaks the same honesty of purpose 
as the kitchen stove or the electric ice-box. The dial 


is now the dominant element of the design and wheth- 


er the clock has numerals or not, one can easily and 
readily tell the hour. 

In the great movement towards simplification, the in- 
dustrial designer has often been accused of over-zeal 
ousness in getting down to bare essentials—of playing 
a game of strip poker with the public. It has been sug- 
gested that in erasing the numbers from the clock, he 
has perhaps gone too far in this “undressing” process. 


FAREWELL TO NUMERALS 


N 1932 I designed the first planned and comprehen- 

sive line of modern electric clocks. At that time all 
clocks, whether of period or “modernistic” design, 
were marked with numerals. The manufacturer and 
salesmen voiced grave misgiving when I suggested in 
my designs the use of simple dots and marks to indicate 
the hours. While this was not an original idea, it was 
in America a radical departure and the new line of 
Herman Miller modern clocks, initiated at the Chicago 
World’s Fair, caused considerable comment and con- 
troversy. The first reaction to a clock without numerals 
is that it is difficult to read. Not only is this theo- 
retically untrue, but it has been practically disproven. 


64 


Here hands and dial have been de- 
signed as one unit, the former furnish- 
ing an unusually interesting pattern. 


As a compromise the company offered a choice of dois 
or numerals in two of the models, with the result that 
the clocks without numerals so far outsold those with 
numbers that the latter were later withdrawn. Fur- 
ther experience over a period of time has indicated that 
clocks without numerals are consistently better sellers. 
Actually there is no popular resistence today because a 
clock without numerals may be read just as quickly as 
one with numbers. The fact is we do not read the num- 
bers—we tell time by noting the position of the hands. 
Clocks in public buildings, railroad station, etc. have 
for many years been designed without numbers, which 
again substantiates the premise that we don’t “read” 
time. No one ever had difficulty in telling time at a 
considerable distance so long as the position of the 
hands was clearly defined. In this connection it is in- 
teresting to note the experience with electric clocks of 
the “clockometer” type. At one time it was thought 
that this mechanism, familiar in the automobile speed- 
ometer, would be an improvement over the traditional 
clock dial, but since the mental process of telling time 
has been scientifically analyzed. we can see that instead 
of simplifying the clock, we only made the telling of 
time more difficult. 

Good industrial design proceeds from the pleasing 
and harmonious integration of parts—the conception of 
the object as a unified whole. This is true whether the 
product be an automobile or a teaspoon. In applying 
this principle to the design of clocks, we see in the 
form of the hands, for instance, that they are varied 


to create an interesting pattern with the dial. In older 


This clock was a few steps ahead of its prede- 
cessors. Although all attention has been concen- 
trated on the case, the dial is not obscured. 
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Reproduction of actual page 

from New Electrad Industrial 

Catalog... There is an Electrad 
COSTS lah. 1a ae ol ig olor t | Write for complete catalog and 
technical data sheets 175 Varick Street, New York 


ELECTRAD 


Resistor Specialists in Radio and Electrical Industry Since 1923 
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Interesting uses 

of new materials, 

' a key situation, 

S has been made 

with this group 

of new clock 
designs 


clock designs the hands were regarded as isolated items 
and usually they were elaborately ornamented. Manu- 
facturers of clocks, however, no longer call in artists 
to add whimsical and disturbing embellishments and 
this field has come within the scope of the industrial 
designer’s work. 

The design history of the clock is not very different 
from that of the majority of today’s products. The 
first electric refrigerators were nothing more than cases 
in which a new mechanism was thrust; most radio 
cabinets are even today only fancy boxes with a radio 
thrown in for sales appeal; and the electric clock 
started life as a case with “works.” The industrial 
designer regards the design of a clock in the same 
light as the development of an oil burner. Seldom is 
his product the result of sudden inspiration; it is 
thoughtfully and carefully built up through a series 
of steps. He draws upon his whole experience, while 
at the same time there has been brought to him the 
whole world of new materials. It is in this fascinating 
realm of materials that the designer is able to achieve 
his most interesting forms of expression and there 
is perhaps no other product comparable to the modern 
clock as a vehicle of experiment. New and rare woods 
—transparent glass,—black, clear and gunmetal mir- 
ror—copper, brass and cork—rawhide—and that ever 
broadening and fascinating group known as plastics. 
All these substances lend themselves in varying com- 
bination to clock design. While we may some day 


66 


be using glass refrigerators, stoves and automobiles, 
for some time the form of these products will be de- 
termined by the properties of sheet metal. The clock 
designer, however, has infinite possibilities at hand. 
He may bend a piece of metal tubing and mount it with 
a sheer glass dial; he may fashion a circle of colored 
plastic and set it on a chrome plated base; or he may 
select a low lustered wood and contrast it with a 
brightly polished metal. Simplicity is always his key- 
note, but materials are his aid. 


AN ERA OF NEW MATERIALS 


XPRESSION with new materials is always par- 

ticularly gratifying to the industrial designer. He 
is first of all interested in their innate possibilities, but 
he has also found that new forms, embodying modern 
lines and curves, are more acceptable to the public 
in the guise of new materials. This is undoubtedly due 
to the fact that a new material has no tradition—it is 
not necessarily expected to follow a familiar form and 
pattern. For this reason we find the greatest advances 
in design have been made in products whose material 
does not have a past. Execute a radio cabinet in wood 
and the public expects it to look like something else. 
Design it in plastic and you can be as modern as you 
please. Do we find in 18th Century dining rooms 
ultra modern chrome plated toasters, percolators and 
waffle irons? A modern material put them over. It is 
undoubtedly this same psychology that has made pos- 
sible the progress to date in the design of the electric 
clock. The first electric clocks were mostly of wood, 
a traditional material, and their design was poor. The 
industrial designer in bringing new materials to this 
product has at the same time brought better design, 
and the public has responded. We can find an example 
of this public reaction in the sales history of two clocks 
in the Herman Miller line. While the volume seller is 
a clock of moderate price, it is interesting to note that 
the next in line is a high-priced clock—one selling at 
four times the former. This model is of clear glass 
and chrome. high-styled and sophisticated, but it has 
two especial characteristics: good design and new ma- 
terials. It seems likely, therefore, that the whole future 
of good industrial design will be written—as it has in 
the case of the electric clock—in the symbols of new 
materials. 
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TECHNIQUE 


A big build-up to impress the public with the 
merits of your product, but... what then? To 
guarantce 100% consumer satisfaction, pack your 
product in HINDE & DAUCH corrugated ship- 
ping boxes ... the best money can buy ... quality 
materials ... skilled workmanship... modern 
machinery. It’s a real source of satisfaction to 
know that your shipping boxes embody all of the 
latest developments in modern shipping box 
engineering and construction. « « « 





HINDE & DAUCH Corrugated Shipping Boxe: 


THE HINDE & DAUCH PAPER COMPANY 





ws 325 DECATUR STREET SANDUSKY, OHIO 
: ’ Send me your FREE book, “Modern Shipping Boxes” 
Cea a ae 
i Te a - 
; : Company —_. 
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Two years ago the New York Chapter 
of N. |. S. A. adopted a standardized 


guarantee based on minimum require- 
ments for insulation, impregnation and 
test. Experience with the ‘‘certified’’ 
plan, as related here by five of the 
cooperating shops, shows the desirabil- 
ity as well as some of the difficulties in 
putting this plan on a national basis. 


IGH grade electric motor rebuilding requires the 
use of high quality materials and suitable equip- 
ment plus expert workmanship and supervision. 
But none of these factors show up in the appearance of 
the rebuilt motor. That makes it difficult to sell cus- 
tomers on high grade repairs, although such a quality 
job costs less in the long run. Slot insulation is cov- 
ered up; poor impregnation and baking may not show 
up for months; insulation tests may not be up to stand- 
ard, but these conditions do not affect the appearance 
of the motor. Therefore, the shop has nothing tangible 
to offer for a quality repair job but a guarantee. 
Customers rightfully expect guarantees from respon- 
sible shops when they pay for quality work, but the 
difficulty comes in writing a guarantee that will pro- 
tect the shop against causes of failure outside of the 
service work performed, and against unfair demands 
of some customers. Competitive claims and customers’ 
desires are apt to lead to extreme and unreasonable 
guarantees. Most customers know little about what 
it takes to repair a motor, and quality standards must 
therefore be written so they can understand it. These 
were the problems that lead members of the New York 
Metropolitan Chapter of the National Industrial Serv- 
ice Association to set up a standard form of guarantee, 
backed up by standards of workmanship, methods and 
material. 
Briefly, this standard of practice includes stripping, 
insulation, windings, impregnation and testing. Old 
insulation must be completely removed and winding 


TICKER, shipping tag, and printed folder prepared and 
copyrighted by the New York Chapter of the N. |. S.A. 
to help put over the value of high quality “‘certified repairs.” 
The inside of the folder describes non-technically the steps 
used in rebuilding; the guarantee appears on the last page. 


Nation- Wide Standards 
Quality Rebuilding? 





data recorded. All new insulation must be used with 
extra insulation between phases. Coil insulation must 
be protected, coils securely fastened and all connections 
tight and insulated. Impregnation must include pre- 
heat, dipping while hot into a high grade varnish fol- 
lowed by baking, with special treatment for motors 
going into severe conditions. Insulation testing must 
equal the standards set by the American Institute of 
Electrical Engineers. Motors rebuilt under these stand- 
ards are then given a one-year guarantee against de- 
fective workmanship and material. [ach member sub- 
scribing to the plan has adopted the same guarantee 
wording. 

To bring this “certified motor repair” to the atten- 
tion of motor users, an emblem was designed and used 
on letter heads, quotations, shipping tags and on stick- 
ers to be attached to each repaired motor. Then, a 
small folder was printed explaining in easily under- 
stood terms just what went into a certified repair job, 
and stating the guarantee. All of this effort was in- 
tended to place emphasis on the built-in quality of a 
certified repair rather than on price. How successful 
has this plan been? What advantages may come from 
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COUNT ON ITS 


OU can always rely on Magnet 

Wire made by the American 
Steel & Wire Company to be uniform 
and give full service. For this product 
is made with the same care and skill 
that has made so many American 
Steel & Wire Company products 


famous for their service records. 


Performance In Service 


The manufacture of Magnet Wire 
has become a specialty with us. In 
over a century of wire making ex- 
perience we have perfected the proc- 
ess of annealing to the point where 
you are assured of uniformity and 
highest conductivity when you 


specify Magnet Wire made by the 





American Steel & Wire Company. 

We make Magnet Wire in all 
standard sizes, shapes and construc- 
tions with coverings to meet every 
need. Your orders for Magnet Wire 
can be promptly filled because our 
stocks,which are strategically located, 


enable us to make prompt deliveries. 


MAGNET WIRE 


AMERICAN STEEL & WIRE COMPANY 
208 South La Salle Street, Chicago Empire State Building, New York 
~S 
Columbia Steel Company, San Francisco, Pacific Coast Distributors USS United States Steel Products Company, New York, Export Distributors 
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adoption of the “Standard of Practice 
for Certified Electrical Repairing,’ 
on a nation wide basis? What diffi- 
culties will be met? Here are answers 
from five of the original co-operating 


shops. 


The Maintenance Company, Inc. 
William J. Wheeler, President 


BOUT fourteen or fifteen members at 

the start were brought together in 
working out the details of the “certified” 
plan, and there has been no change in the 
membership using the plan since it was first 
put into use. It has been moderately suc- 
cessful in giving the customer reasons he 
can understand for paying a fair price for 
a quality repair job. It gives the shop a 
chance to sell quality instead of price, which 
is the only way to meet sub-standard com- 
petition. 

The Maintenance Company has actively 
used the leafflets, shipping tags and stick- 
ers, and also uses the emblem on invoices 
and quotation forms. Our sales and adver- 
tising efforts make use of this plan to show 
how quality workmanship, methods and ma- 
terials that are hidden from view, will make 
our rebuilt last longer. The cost 
has been relatively little and has certainly 
been worth what we paid for it. 

However, the advantages to be gained 
from this certified plan have fallen far short 
of what could have been accomplished if 
a stronger effort had been made to popu- 
larize the idea by direct mail and other ad- 
vertising means. This was originally 
planned but we soon realized that it would 
not be desirable if done only on a local 
sale. It must necessarily be a cooperative 
arrangement between all responsible shops. 
Then, the actual cost in relation to the 
business it would bring would be relatively 
small. That is why the “certified” plan 
needs to have the backing of a national or- 
ganization for greater effectiveness. 

If applied on a national scale it should 
be based on a through investigation of each 
prospective shop. This must include not 
only the equipment such as dipping and 
baking facilities and instruments, but also 
the general character of the shop and the 
type work it does. The plan should not 
necessarily be restricted to large shops as 
the well equipped small shops have as much 
or more to gain. 


motors 


Electric Service Repair Company 
E. H. Bishop, Manager 


HE certified plan has been in continu- 

ous use since we started with it. We 
send out circulars about twice a year to 
the better class of customers, as we feel 
that a more frequent mailing probably 
would not bring any additional returns. 
We use all of the material including the 
emblem on our stationery, the sticker to 
go on every job and the shipping tag. We 
intend to keep on using it as it does prove 
to be of some value, but it would be a good 
idea for the plan to be placed on a national 
scale as the cooperative advertising efforts 
would then make it effective at a much 
lower advertising cost. 
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However, there are apt to be some dif- 
ficulties in regard to enforcement, partic- 
ularly if the selection of the member and 
the inspection of his shop is done by an of- 
ficial of the national organization without 
the cooperation of the local repair shop 


using the plan. Perhaps the best way to 
select the shops eligible for the plan would 
be to leave it up to each local group rather 
than put it in the hands of a national of- 
ficial. That is, the local group would se- 
lect the members who would then be invited 
to join the national organization. 

The local shops can be depended upon 
for an accurate estimate of the type of work 
being done by any shop under considera- 
tion, as this is generally pretty well known 
by other shops through contacts in the field 
and from the way their motors stand up. 
Once a shop was allowed to use the ma- 
terial it would probably be pretty hard to 
do anything if they started to backslide. 


Patten-Brown Company 
Robert E. Patten, Secretary 


AS OUTSIDE contact man for our shop, 

I find that this certified plan makes 
it easy to explain these standards to a cus- 
tomer so he can get a better appreciation 
of what is involved in doing a first class 
repair job. It often helps us to get more 
time on a job when we can explain the 
reason for the various steps and the amount 
of time involved and the advantages in bet- 
ter service on the rebuilt motor when suf- 
ficient time is available for a high quality 
job. 

Using the printed circulars for explain- 
ing and selling quality repairs it is much 
more effective than making general state- 
ments or claims about expert workmanship. 
It provides something definite that is ac- 
cepted by the customer as justification for 
spending money on a first class rebuilding 
job. 

If this plan is to go on a national scale, 
perhaps the greatest benefit would be from 
a national advertising program that would 
bring this plan to the attention of customers 
regularly. It would be a worthwhile in- 
vestment, and the cost would probably be 
much less than if each local group were 
to undertake their own advertising pro- 
gram. 

In establishing “certified” shops in any 
locality it would be necessary to inspect 
each shop to make certain that they have 
adequate equipment and use suitable ma- 
terials. If the experience of the New York 
Chapter is guide, it will probably be that 
the conditions most usually neglected or 
lacking will have to do with dipping and 
baking. The certified plan calls for dipping 
a hot armature into a varnish tank and sub- 
sequent baking in a temperature controlled 
oven, and unless a shop is prepared with 
equipment to do this kind of work, it should 
not be permitted to use the plan. 


1. R. Nelson Company 
lra Nelson, Sales Manager 


C' JNSIDERING that its scope has been 

restricted, the “certified” plan has 
worked out very well. It needs to be na- 
tional for best results because then the plan 
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can be given publicity on a national scale 
and create a demand for certified work. 
The idea should be to make customers ask 
for “certified motor repairs” rather than to 
try to sell them on it when they are in 
trouble. This could be easily done, and it 
would be a worthwhile protection to the 
user as well as to the shop. 

It is easy to show that the certified plan 
will save money. Where the cheap job 
might last no longer than a year or so, the 
same motor if done according to the cer- 
tified plan should last five years or longer. 
In the shop, the equipment needed is no 
more than what all of the good shops al- 
ready have in use. The actual investment 
in this high grade equipment need not nec- 
essarily be large, and: even a small shop 
could turn out a certified repair job be- 
cause quality rebuilding depends on integ- 
rity and workmanship rather than on qual- 
ity of tools. 

The plan should not be tied to a standard 
price list, and it will not be necessary if 
the certified plan is enforced. This is be- 
cause a certified repair involves a certain 
minimum amount of work that must be 
done. It is impossible to save enough on 
material or on labor to underbid anyone to 
any great extent. This means that if a low 
price is quoted, then the saving must come 
on labor or work done which means less 
value added, shorter life, and more time 
lost when the motor goes out of service. 
These are things customers will readily 
understand. But the publicity needs to be 
done on a large national scale rather than 
as an activity of an individual shop. 

There is no necessity for applying this 
plan to resale work. The place where it is 
needed is in straight motor repairing. 


The General Electrical Specialty Company 
A. J. Kaiser, Sales and Service Dept. 


INCE it was first started we have used 
the certified plan continuously and find 

that it brings in business; it does impress 
the customer and emphasizes that such a 
guarantee is the only way of knowing what 
is underneath the paint. In our sales work 
we use the certified plan along with a 
standard price list, and the fact that the 
guarantee is in printed form and endorsed 
by the N.I.S.A. is much more effective 
than our own individual company guaran- 
tee for a new customer. We mention the 
certified service and inclose one of the 
leaflets in all quotations. 

When it gets down to costs, it does take 
more time and more expensive material to 
meet the guarantee and specifications for 
insulation, impregnation and baking, but 
the actual increase in cost is not large. 

In applying this plan on a national scale 
there should be no restrictions as to size 
of the shop as long as they have the nec- 
essary equipment to do the work and have 
a record for living up to specifications. 
However, it should be restricted only to 
better grade shops in each locality so that 
the plan can be kept under better control. 

We find that it is good business to in- 
vite the customer to come in and check 
up on the guarantee, as it gives him a bet- 
ter idea of the amount of work required to 
rebuild a motor. 
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ARROW-H &H Interchangeable 


No. B5, Bé6 


ee BUTTON | STATIONS 


= 


No. 27908-S 





From this complete line of Control Units you can select 
and assemble any arrangement of Push Button 
Stations from simple remote controls to practically 
any combination or arrangement desired. Push 
Buttons, transfer switches and pilot lights are inter- 
changeable and adaptable to any regular or special 
combination required. . . Standard housings are 
available in steel, cast iron, flush with brass plate and 
box, or in separate units. 


MP 34 BULLS EVES MP 37 
tT HOUSIN and LABELS STEEL COVER 
STegL ou je wiT# BULLS EYES & LABELS 


As in the example illustrated above, the control units, 
bulls-eyes, labels, covers and housings are ordered 
separately by catalog number to make up the assembly 
needed. Units without housings or special panels 
may be grouped to fit any condition of installation or 
control. . . Safety Starting Switch Catalog No. 7 
—on request—lists the complete line of interchange - 
able units and gives detailed instructions for motor 
and lighting circuits. 


THE ARROW-HART & HEGEMAN ELECTRIC Co. 
HARTFORD.CONNECTICUT, U.S.A. 
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Because a definitely new standard of 
performance was to be gained in the 
design of this band saw for die work, 
it became more than logical to 
accompany that new service value 


NLY recently has the development of band 

saws reached the stage where metal can be 

worked with and cut in irregular shapes with 
accuracy. One step further in this line of development 
has been the design of such a saw applicable for inside 
die work where it is necessary to cut out the center of 
the stock without cutting through the edges. A saw 
that meets these requirements, and that can handle 
work accurately up to four inches thick, is the newly 
developed Grob Brothers open end band saw. Because 
of the turn away from the conventional closed type of 
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BY RAYMOND M. MORRIS 


GROB BROTHERS 
WEST ALLIS, WISC. 


For New Accomplishments 


with a new appearance. Smooth- 
lined, efficient, highly functional and 
easy to operate this is an outstanding 
design job, held wholly within the 
control of the manufacturer's engineers. 


band, in designing this saw, many problems involving 
the selection and control of drive motors, as well as 
those involving mechanical features, had to be solved. 


S geste type of motion employed in driving the blade 
is the feature around which the fundamental oper- 
ation of the machine is based. If the saw were to 
serve its purpose, an open end, which could easily be 
passed through the starting hole in the stock, became 
necessary. This eliminated the use of a continuous 
band and suggested employing reciprocal motion to 
discontinuous blade. A short stroke, such as that of 
a power hack saw, involved many disadvantages. Thus 
a long stroke was used. To give as much time as pos- 
sible to the cutting movement and as little time as pos- 
sible to return movement, an arrangement using two 
motors was devised, the reverse motor being operated 
at a much greater speed than the forward motor. 
While the use of two separate motors was found to be 
no more expensive than a possible clutch arrangement, 
it offered the distinct advantage of involving less mov- 
ing parts. The type of stroke, one to three minutes 
forward motion and ten seconds reverse motion with 
the stock automatically being drawn away from the 
band during the reverse stroke, did away with the diffi- 
culties of short-stroke vibration and the tendency for 
the work to lift off the table during the reverse stroke. 
The long length of time involved in completing the 
cutting stroke, the band being 140 ft. long, makes it 
possible to do a complete small piece of work during 
this one part of the cycle. 

3efore discussing the electrical means of controlling 
the motion of the band, it will clarify matters to men- 
tion the mechanical operation involving the movement 
of the band. This band is wound on a rotating alumi- 
num drum, aluminum being chosen because of its low 
inertia quality. The drum is mounted on a screw ar- 
rangement which winds and unwinds the band in such 
a manner that the band can be fed through stationary 


Effective in appearance and performance this 
new open end band saw sets a new standard for 
design excellence in the inside die work field. 
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Wherever instruments are essential to the effi- 
cient operation or control of electrical equip- 
ment, far-sighted manufacturers the world over 
select only instruments of proved dependability 
..- WESTON Instruments. Experience has con- 
vinced them that WESTON dependability is 
the best guarantee of safe, dependable opera- 
tion in the field . . . that the name WESTON 
is an invaluable asset in building product pres- 
tige . . . Weston Electrical Instrument Corpora- 
tion, 582 Frelinghuysen Avenue, Newark, N. J. 
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guides. This is accomplished by making the pitch of 
the drum slot equal to that of the rotating screw shaft. 
The open end of the band is clamped inside the drum 
by means of a self-tightening eccentric roller. This 
arrangement makes for quick and convenient opening 
whenever it becomes necessary to pass the end of the 
band through a piece of stock. 

3ecause, in order to save time, the motion of the saw 
must change its direction quickly, the problem of motor 
inertia was one of great importance. That is, since the 
blade must reverse at a very high speed, the forward 
motor must overcome the momentum of itself, the re- 
verse motor, and the drum traveling at this speed if 
the band is to get into operation quickly again. Great 
difficulty was experienced in obtaining a motor of this 
quality, but one of special design did the work very 
well. 

To obtain various cutting speeds, a three-phase con- 
stant torque motor with two windings was used as the 
forward motor. To get four speeds from the two 
windings, a switching arrangement was devised where- 
by each winding could be made to produce its normal 
number of poles or half its normal number. Thus 
four speeds were obtainable, 600, 900, 1200, and 
1800 rpm. 

The reverse motor is an ordinary stock motor of the 
induction type. Although this motor is pulled by the 
forward motor during the cutting stroke, it does not 
add any appreciable load to the forward motor be- 
cause of its low speed during this part of the stroke. 

The motor drive is of the V belt type. Instead of 
the conventional method of belting, the belt is kept 
tight by the motor’s own weight. That is, each motor 
is supported by a pair of bars which are pivoted so that 
the weight of each motor pulls its belt tight. The di- 
rection of rotation here is such that it tends to tighten 
the coupling rather than to allow the motor to climb 
its belt, because the pull is nearly parallel to the line 
of support. 

A main control switch is used to start and stop the 
forward and reverse motors. This is an ordinary 
three-phase reversing switch in construction, but the 
forward terminals are connected to the forward motor 
and the reverse terminals are connected to the reverse 
motor. The switch, a magnetic type, is operated 
through a low voltage control system involving a net- 
work of limit switches and push buttons. 

Two limit switches, a single contact and a double 
contact, are located each near one end of the drum 
screw. As the band is in its forward movement, the 
drum screw approaches the single contact limit switch 
which is connected in the forward motor circuit, nor- 
mally closed. As the band nears its end, the drum 
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Ow the 140 ft. band, 


LIMIT SWITCH wound on an alumi- 
ae 7 num drum, is controlled for 
‘ ' i ~ , 
! ' winding and unwinding in 
; the cutting process. 
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screw opens this limit switch, stopping the forward 
motor before the band reaches its end. The reverse 
motor is put into operation by means of a push button. 
While the band is traveling in reverse, the opposite end 
of the drum screw approaches the double contact limit 
switch. One contact of this limit switch is connected 
in the forward motor circuit and the other in the re- 
verse motor circuit such that when the drum screw con- 
tacts this switch it first opens the reverse motor cir- 
cuit at such a time that the momentum of both motors 
would carry the band to its end. But before the band 
reaches its end, the other contact of this limit switch 
is closed, closing the forward motor circuit which 
brakes the reverse motion and starts the forward motor 
in operation. The cycle is then repeated. 

For the purpose of opening the end of the band, 
when starting an inside cut, a manually controlled cir- 
cuit is used. This consists of a toggle switch in series 
with the forward motor which is opened when the ma- 
chine is set for manual operation. This switch being 
open will prevent the forward motor from starting 
upon throwing its limit switch at the end of the reverse 
stroke. 

When manual operation is used, the reverse stroke 
is positively braked by a shoulder against which one 
end of the drum contacts after it has traveled its limit. 
That is, this shoulder is so adjusted that it will bring 
the drum to a stop about a quarter of a turn before the 
end of the saw is reached. 


TOCK is fed towards the blade by means of a con- 
stant-pressure mechanical feed. A moving section 

in the table permits the work to be pulled toward the 
blade by adjustable weights which are connected to this 
section by means of a pulley and lever arrangement. 

It was realized that if the automatic feed were in 
operation during the reverse stroke of the saw (a 
pressure then being exerted against the blade) there 
would be danger of dulling the blade and of the stock 
being lifted off the table. To prevent this, a single con- 
tact normally closed limit switch is inserted in series 
with the control circuit of the reverse motor, which is 
open as long as the table feed mechanism is pulling the 
work against the blade, making it impossible for the 
reverse motor to operate at that time. 

To eliminate the danger of either motor operating 
when the band is loose or after the band has, for any 
reason, become discontinuous, a safety limit switch is 
located near the center of the upper pulley in such a 
position that if the pulley is moved outside its safety 
limit, due to any cause, the switch will be automatically 
thrown open. This switch is of the single contact nor- 
mally closed type. 
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THE ABOUT 


Mic A 


The FLEXIBILITY of Macallen Mica 


makes it available — in cold-formed or 
hot-molded parts —for an infinite variety 


of insulation purposes. 


MACALLEN provides Mica in Sheets, 
Plates, Tubing, Paper, Cloth, Tape — to 
meet every requirement. Macallen engi- 
neers invite you to consult them on 


any problem involving the use of Mica. 


Mica parts produced by 
Macallen are uniform in 
composition and mechani- 
cal strength; have high 
thermal and electrical 
resistance; are accurate to 


precision measurements. 


Mica is not a substitute— 
there is no substitute for 
Mica as an insulating ma- 
terial. Little affected by 


heat, moisture, or oil. 


THE MACALLEN CO. 


16 MACALLEN STREET, BOSTON, MASS. 


Chicago, 565 W. Washington Blvd. © Cleveland, 902 Leader Bldg. 
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Nema News 





Major developments of the past month of the 
National Electrical Manufacturers Association 


F. R. Fishback, President W. J. Donald, Managing Director 
155 East 44th Street, New York, N. Y. 





ONSIDERATION is being given to a Nema 

conducted exposition plan by the exhibitions 

policy committee, the board of governors, and 
the membership of Nema as a part of the business 
development program. A careful analysis of the prob- 
lem has been made by the exhibitions policy committee 
and the subject was given careful consideration by the 
board of governors during the Nema mid-winter con- 
ference. It was presented to the policies division by 
Clarence L. Collens, chairman of the exhibitions policy 
committee in order to secure the views and suggestions 
of the members. The Committee has been requested 
to carry its analysis of the problem further and to pre- 
pare a more detailed plan with definite recommenda- 
tions as to scope, policies, necessary organization and 
procedures for a Nema conducted exposition or ex- 
positions, in case such a program should be adopted. 


IRST steps have been taken in the preparation of a 

preliminary report on a proposed test code for ap- 
paratus noise measurement, which it is expected will 
eventually be published in a similar manner to the 
AIEE test code for synchronous motors, induction ma- 
chines and other apparatus. 

Since the sub committee on sound desires to obtain 
the views of as many interested parties as possible, it 
has invited Nema, through its committee on coordina- 
tion of power and communication apparatus and sys- 
tems, to assist in this work. 

This committee through the codes and standards 
committee, is transmitting copies of the proposed 
standard to all of the members of the interested sec- 
tions to obtain their comments. 


ALES of electric water heaters should be accelerated 

by a program adopted at a recent meeting. Listed 
first in this program is a joint activity with the EEI to 
promote the broader acceptance among utilities of elec- 
tric water heating. K. M. Robinson, President of the 
Idaho Power Company, and Chairman of the EET 
water heating committee, is headlining this activity as 
a speaker before utility groups. Mr. Robinson’s own 
company has a 20 per cent saturation of electric water 
heaters, so he speaks authoritatively. 

Broadening the scope of the Section’s established 
statistical work of collecting data on sales of storage 
heaters, side-arm heaters and accessories and parts to 
include a breakdown of tank sizes, both in ferrous and 
non-ferrous metals, is another activity planned. A 
movement to cooperate with the utilities in an effort to 
adopt a standard test procedure has been launched. 
Test methods now vary widely, and it is felt that a 
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standard procedure will insure correct performance, 
and at the same time reduce manufacturing costs. 

Compilation of an up-to-date list of utilities having 
attractive water heater rates has been completed and 
it is reported that about 10 million domestic meters 
now have electric water heating rates. 


DDITIONAL section affiliations approved by the 

board of governors subject to approval by the 
section chairman included: Samson-United Corpor- 
ation with the fan motor section, and Frank Adam 
Electric Company with the small air circuit breaker 
section. 

Frank Thornton, Jr. was appointed to replace F. C. 
Hodkinson as the Nema representative on the ASA 
sectional committee on identification of piping systems. 
L. H. Hill of Allis-Chalmers Manufacturing Company 
has been appointed to replace L. C. Nichols, deceased, 
on the ASA sectional committee on transformers C57. 
J. J. Mullen of Moloney Electric Company was ap- 
pointed to replace Mr. Nichols, as one of the Nema 
representatives on the EEI-Nema joint committee on 
preferred voltage ratings for ac. systems and equip- 
ment. M. F. Mitschrich of Moloney Electric Company 
was added as an alternate. W.R. Markley of Westing- 
house Electric and Manufacturing Company was ap- 
pointed to replace Mr. Nichols, on the EEI-Nema joint 
committee on coordination of insulation. 


OLLOWING a study extending over a_ year’s 
period, the industrial solderless connector group 

of the switch-gear section has drawn up a proposed 
standard covering rating, testing and performance of 
industrial solderless terminal connectors. It is ex- 
pected that these Standards will be placed before the 
codes and standards committee soon with a recom- 
mendation for their adoption. 

Release of the power switchboard standards, Pub. 
No. 37-39, has been announced. This is the third in 
a series of publications to supersede the various sec- 
tions of the 1931 switchgear standards, the second 
being the oil circuit breaker standards previously an- 
nounced. This new publication contains all the infor- 
mation on power switchboards now in the switchgear 
standards, revised and enlarged to bring it in line with 
present day practice. Included in this revision are 
instructions for the installation, operation and care of 
power system relays. : 

Invitation has been extended to the manufacturers 
of electric solder pots to cooperate with the electrical 
supplies committee in the preparation of a suitable 
Federal specification for electric solder pots. 
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— MAXIMUM LOAD- 
ING ON ISOLATOR, 
ONLY 18 LBS. PER 
SQ. IN. 


l. “Floating” slab 

2. Surrounding floor 

3. Isolator: wool FELT, 
1” thick 

4. Tar paper lining 

5. Drains 

Machine-feet 








iB: Qs". : { 
ENGINEERED TO THE JOB 
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Write for an interest- 
ing booklet, “A Study 
of Vibration in Plant 
Machinery” — mailed 
to executives without 
cost or obligation. 
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HAMMERMILL PAPER CO. 


opPHE Hammermill Paper Co., makers of nationally known 

Hammermill Bond paper, experienced a serious vibration 
problem from newly installed embossing and cutting machines. 
Efficiency of surrounding machinery was considerably reduced. 
A solution was found in mounting this new equipment on heavy 
concrete slabs which were completely isolated from their 
surroundings by cushions of wool felt. 


The detailed illustration shows how the FELT was installed as 
recommended by FELTERS engineers. Standing beside these 
machines, with one foot on. the “floating” slab and the other 
on the surrounding floor, you can distinctly feel the slab moving 
up and down—yet no vibration is perceptible in the floor. 


FELT may furnish the answer to some puzzling production or 
maintenance problem in your plant. Consult our Industrial 
Engineering Division on any problem involving present or 
possible uses of FELT. 
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WIRING DEVICES 


Sturdy, fool-proof connectors, cord sets, 
plugs and receptacles that take the power 
to industrial machines. Designed to 
withstand usage. HArvEy HuBBELL, INC. 
Ask for 4-01. 


LOCK WASHERS 


Safeguard products from the hazard of 
loosened parts. Positive locking without 
undue strain or injury to threads. Ma- 
terials and finishes for a wide range of 
requirements. THOMPSON-BREMER & Co. 
Ask for 4-02. 


TIME SWITCHES 


Improve performance and_ safeguard 
operation of electrical devices and equip- 
ment with these industrial timing devices 
designed for built-in applications. Sturdy 
mechanism is self-starting; cannot be 
stalled on dead center. M. H. RuopEs, 
Inc. Ask for 4-03. 


SLEEVING 


Coated or saturated woven sleeving for 
insulating, protecting, and improving the 
appearance of wiring. Cut ends do not 
fray; facilitates rapid assembly. Awn- 


CHOR WEBBING Co. Ask for 4-04. 


CONTROLLERS 


Non-indicating types that automatically 
control temperature and pressure as re- 
quired for best machine operation. All 
accessories for complete installation of 
control system. C. J. TaGLIABUE MFé. 
Co. Ask for 4-05. 


SYNTHETIC RUBBER 


Non-technical story about this new ma- 
terial and how it may be used to improve 
the performance of electrical equipment. 
Material is stable in air, sunlight, oils 
and most chemicals. E. I. puPonT DE 


Nemours & Co. Ask for 4-06. 


CONTROLS 


Simple, low first-cost method of control- 
ling current that improves the economy 
of electrically heated equipment. This 
current input controller insures minimum 


NUMBERS WANTED. .. .. 

YOUR NAME... 

POSITION. 

COMPANY . 

ADDRESS 

PRODUCTS YOU MANUFACTURE. . 


IMPORTANT NEW PUBLICATIONS 


OPPORTUNITIES FOR THE ALERT USER OF MATERIALS, FINISHES, 


current consumption by adjusting heating 
rate to demand. Automatic TEMPERA- 
TURE ControL Co. Ask for 4-07. 


CAPACITORS 


Compact, long life electrolytic, paper and 
mica condensers for every radio. use. 
Each type illustrated and outline dimen- 
sions. Sotar Mrc. Co. Ask for 4-08. 


ROTATING SWITCHES 


To simplify the design of motor control 
system, these universal cam type switches 
are flange mounting, and have operating 
handles designed for built-in service. Va- 
riety of special sequences obtainable. 
GENERAL Evectric Co. Ask for 4-09. 


ARC WELDING 


How to successfully weld 29 metals. 
Complete data on effect of welding, how 
to design parts for welding, and welding 
procedures that give best results. Guid- 
ance for both designers and welders. 
Price 50 cents. WrESTINGHOUSE ELECc- 


tric & Mrc. Co. Ask for 4-10. 


BEARINGS 


For all usual sleeve bearing applications, 
one of the 700 stock sizes of general pur- 
pose bronze bearings listed here provide 
a ready-made solution to bearing prob- 
lem. JoHNSON Bronze Co. Ask for 4-11. 


CONNECTING DEVICES 


New types of heavy duty plugs and 
bronze finger spring contacts that help 
solve electrical control problems in in- 
dustrial machines. Howarp B. Jones. 
Ask for 4-12. 


SPRINGS 


All necessary information for selecting 
the spring material and type of spring to 
meet the requirements of any electrical 
application. Practical, non-technical 
guidance as well as engineering design 
data on all commercial forms of springs. 
3 ARNES-GIBSON-RAYMOND. Ask for 4-13. 


PLASTICS 


Aid in selecting the one best molding ma- 
terial and molding process for all types 


These publications are 
current offerings of 
manufacturers. The 
Editor would be pleased 
to forward requests for 
copies, by qualified 
readers, to the sources. 
Fill in the coupon and 
mail it to the Editor, 
ELECTRICAL MANU- 
FACTURING, 232 
Madison Ave., New 
York, N. Y. 


EQUIPMENT AND PARTS TO KEEP WELL-INFORMED 


of plastic parts. How to eliminate die 
cost by using molded electrical parts 
made from stock dies. AMERICAN INSU- 
LATOR Corp. Ask for 4-14. 


SMALL STARTERS 


Complete protection for small motor 
drives. These space saving controls in- 
clude reversing functions, overload pro- 
tection, low operating current, and re- 
mote control features. WESTINGHOUSE 
Erectric & Mrc. Co. Ask for 4-15. 


METALLIZING 


How to obtain surface protection and 
improved appearance at low cost with 
sprayed-on molten metal coatings of any 
desirable thickness. Coats any metal, 
wood, or composition surface with an 
adherent metal layer. METALLIZING 
Co. of America, Inc. Ask for 4-16. 


RESISTORS 


Complete resistor information for build- 
ers of electrical and electronic equip- 
ment. Helpful formulas and rating ta- 
bles for fixed and adjustable. INTERNA- 
TIONAL ReEststANcE Co. Ask for 4-17. 


NICKEL SILVER 


How nickel silver alloys may improve ap- 
pearance, add corrosion resistance, cut 
fabricating costs. Forms available, physi- 
cal properties and fabricating methods. 
RiverstpE Metat Co. Ask for 4-18. 


INSULATION 


A guide in the selection of every type of 
electrical insulating material; also, help- 
ful suggestions for getting the. desired 
protection at lowest cost from all types 
of insulating varnish. MITCHELL-RAND 
InsuLaTion Co. Ask for 4-19. 


SHIPPING PAPERS 


Protect electrical products against ship- 
ping hazards at minimum cost, preserve 
polished surfaces, seal out moisture. Wa- 
ter-proof paper bags to fit the product 
eliminate wrapping, taping and _ tying. 
CroMWELL Paper Co. Ask for 4-20. 


WELDING 


New method of welding that reduces 
welding costs. Greater safety, wider 
range of work with less. current con- 
sumption also are features of this arc 
welding equipment using a new principle. 


E & M Sates Co. Ask for 4-21. 


RELAYS 


To simplify machine control problems, 
these relays provide a wide variety of 
contact arrangements and operating coil 
characteristics. Adequate contact pres- 
sure with low power consumption. WARD 
Leonarp Etectric Co. Ask for 4-22. 
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a first electric flatirons opened a vast field 


in labor-saving and convenience. They were 





equipped with Nichrome. 


The styling of the electric iron for to-day’s 


great demand, in a market supposed to be 


lf the heating element is made of 


close to saturation, goes far beyond design— “Nichrome” V, a long life of 
greater utility of the automatic, greater sta- dependable service is assured. 


bility of the heating element, Nichrome V. 
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MANUFACTURERS OF PRINCIPAL TYPES, SIZES AND FORMS OF MOTORS AND 


WHERE TO GET T 
MO OrRS FOR DESIGNED-IN USE 


THE BEARINGS THEY PROVIDE 

















Alliance Mfg. Co., Alliance Ohio....... 6 F 
Oil-less Bearings............ eles 

DS os cin «aus sare pelame oi 8910 D 1213 A 

Milwaukee, Es 8910E 12 13 B 
Ball, Ring & Bronze B. on all. 8910F 1213C 

Allis-Chalmers Mfg. Co. 8910 D 1213 A 

Milwaukee, Wis... sie Ske Rect te 8 9 12 B 
Ball and Ring B. on all. EE gate uae rs F8 9 10 1112 13 C 

8 9 10 12 E 

Armor Electric Mfg. Co.............. . 12DA 

S020 Fiatioawd, Mste: Pa... .. vc ccccsece 8 10 12 E B 
Ball, Poller & Ring B. on all 8 10 2 < 

en I ek cncwannaceseé 123 6 89 D 12 13 B 

4300 Duncan Ave., St. ee wi isn 23 6 89 Yr 33:63-< 
Ball & Bronze B. on a aes 3 8 9 1213 E 

Barber-Colman Co., Rockford, Ill..... 5 6 FEC REA 
Pe LMR: sv cok buwtaen ss , 

SE OR MBs Bing. iss acces acess ce 5 A 

806 W. W ashington. c hicago, Ill. 

Bendix Marine Products Co........... 5 B 

754 Lexington Ave., Brooklyn, N. Y.. . 

Black & Decker Elec. Co., Kent, O..... 4 A 
Ball and Bronze on 1, 2, 4, 8,9...... 2 4 8 9 Cc 8B 
Oil-less B. on 1, 2, 4, 6, 8,9......... 12 4 6 8 9 rE 3D 

ee 2 4356 -8'9 A 

2256 W. Ohio, Chicago, Ill............ ee 456 8 9 F B 
Ball and Bronze B. on all.. 7 4 G 

Brown-Brockmeyer Co.. 3 E 1213 A 

1000 Smithville Road, Dayton, ‘Ohio . 3 F 1213 B 

tz3 1213 C 
3 & 12 13 D 

Burke Electric Co............... ene 10111213 A 

12th & Cranberry, Erie, Pa............ 1 34 C8 9 10 11 12 13 B 
Ball & Babbitt, 9. 10, 11, 12, 43. a 3 E8 9 10 11 12 13 D 
Bronze B. on 8, 9, 10, af Ee 1 3 8 9 10 12 13 F 

Canatsey Electric Mfg. Co.... i 6 c 

620 Wyandotte, Kansas City, Mo. i 2 6 F 





HOW TO USE THE TABLE 


If you want to know who manufactures Split Phase motors, the 
corresponding number in the key is 2, you will find that every manu- 
facturer in the table, with a 2 or a column of 2's to the right of his 
name, offers such equipment. To find the forms he makes, see what 
letters in the right-hand column, A, B, C, etc., line up with 2's. 
Bearings specifications are listed under each manufacturer's name, for 
each type of motor. 


KEY 

TO TYPE AND SIZE TO FORM 
—Frac. to 2 hp.— 8 Polyphase A Speed Reducer 
1 Condenser 9 Direct Current Built-in 
2 Split Phase B Totally Enclosed 
ee i C Semi-Enclosed 
4 Universal 10 Wound Rotor D Splash Proof 
5 Synchronous 11 Synchronous E Fan Cooled 
6 Shaded Pole 12 Squirrel Cage F Vertical 
7 Clutch 13 Direct Current G Governor-Control 
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Cedarburg Mfg. Co., Cedarburg, Wis... 
ETS error ee 


Century Electric Co. . 

1806 Pine, St. Louis, Mo.. a 
Ball B. on 1, 2, 3. 8. 9. 10, ose Sa 
Ring B. on 1, so, Ve BS, 33. 
Bronze B. and Wool NS Sie aint 0 


Cleveland Electric Motor Co.. 
5213 Chester Ave., Cleveland, Ox: 
Ball and Bronze onell..... Jog 











Continental Electric Co...... 
323 Ferry, Newark, N. Pe 
Ball B. on 8, 9, 10, 12, 


Crise Electric Mfg. Co... 
Mt. Vernon, Ohio 





Crocker-Wheeler Elec. Mfg. Co........ 


IOUS Tie Bao oases as 
Ball, Roller and Ring B.. ae 

Delco — Div., Genera) Motors 
Sales Corp eee ee 

PRE TEs Es x discs cw ocanen Sidi 
Ball and C omposition B. on et kn 


Delco Products Div. of General Motors 


Corp., Dayton, Ohio. . 
 } eee S| OS eerie 
Bronze B. on 1, 2, 3, 6, 8, 9, 12, 13... 
Wick B on 1, 2, 3, 6, 8,9 
Ring B. on 12, 13. 


Diehl Mfg. Co., Elizabethport, N. o 
Ball & Waste B. onall........ 
ee es a is ns, Bn on cee ceces 
Ring B. on 1, 3, 6, 8, 12, 13..... 
ween BO 6,6....5%.-. 


Dumore Co., Dept. 107-D............ 
sos id Shae ce a area ay 
Ball Bearings 


Electric Machinery Mfg. Co.... ; 
1331 Tyler, Minneapolis, Minn... .. 


Riectsic Motor Corp. .........cccscees 
ig ries, § 50-580 a hte bia ewe eae 
Ball, Semi-Oil-less & Wick B. on 4 


Biectric Products Ce.......scscsccesss 
1725 Clarkstone Rd., Cleveland, O..... 
Ball, Bronze & Ring B. on all.... 


Electric Specialty Co., 213 South St.. 
Stamford, Conn.. 
Ball and Wick B. onall............ 
Waste B. on 1, 2, 3, 4, 5, 6, eae 


Electro Dynamic Works.............. 
Bayonne, N. J.. 
Ball B. on 9, 10, "42. 13. 
Rou. B..ow 30, 12543... .; 
Bronze B. on 13.... és 


Elliott Co.. Ridgway, Pa. ............. 
Ball and Babbitt Bearings on all..... 


Emerson Electric Mfg. Co............. 
Be RO rhs e ig +3 ose hlbes os 
Ball B. on 1, 2, 3, 5, 6, 8, 9, 12, 13 

Bronze Bearings on all. ; 


Fairbanks, Morse & Co................. 


900 S. Wabash Ave., Chicago, IIl....... 
RO WE 53's oa Ke ase e Raw es 
Sleeve B. on 1, 3, 8, 9, 11, 12...... 


oo ee err Peri 
331 N. Arch, Lancaster, Pa............ 
Ball, Waste & Wick B. on all 





Forbes & Myers.. 


172 Union, W orcester, eee 


Ball or other Bearings as specified . . . 
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APPLIANCE 





DELCO 





MOTORS 







This New Heater Motor uses Less Current! 


“Build a heater motor that uses less current and main- 
tains a high standard of performance.” In response to 
this demand, Delco Appliance engineers have designed a 
new heater motor that sets new standards of operating 
efficiency and economy in current consumption. 

Oversize in construction, heavier than average, 
rigidly built, this new Delco Appliance Auto Heater 
Motor will “stand the gaff” of hard service. Quiet in use 
—operates at lower temperatures. For longer life, 
greater dependability and increased efficiency, specify 
Delco Appliance Auto Heater Motors. 

Manufacturing operations have been advanced to 
keep pace with progress in design. Tools are specially 
designed for accuracy and uniform production; all 
materials are carefully selected and analyzed; the latest 


practice in production layouts and manufacturing pro- 
cesses is employed; rigid tests and inspection at each 
step of the work insure fine quality throughout. 

Delco engineers are at your service. 


A COMPLETE LINE 


The many sizes and types of Delco Appliance Motors 
enables us to serve practically any fractional horse power 
motor need, within the range of 1/200 to 1/8 H. P. Avail- 
able in series D. C., universal, shaded pole, induction and 
split phase types. The voltage range is from 6 to 220. 
Motor diameters vary between 2 3/8” minimum and 6” 
maximum. Mountings are base, cradle or flange, with 
single or double shaft extension drive. 

Let Delco serve your small motor needs. 


DELCO APPLIANCE DIVISION 
GENERAL MOTORS SALES CORPORATION 


ROCHESTER, N. Y. 


APRIL, 1937 






































MOTORS FOR DESIGNED-IN USE 


(Continued from page 80) 


















































































































































General Electric Co., ire 6B-201,.... 123456 891011 1213 A Redmond Co., A. G., 1119 Stewart Ave., 4 6 CA 
Schenectady, N. ; vate ke S68 76:9 10 1342: 45'S Flint, Mich. Se a Re cI ee A> ae E B 
Ball. B. on all.. aa P2265 ST S.9 2042 2:13 6 Oil-less Bearings. Bre ee aL: ~~ 9 B F 
Bronze B. on 1, 2, 3, 4, 6, 8, ¢ 123456789 10 11 12 13 D a 
Ring B. on 8, 10, 11, 12, 13 es 8910 111213 E Diliegns Dies ii teen : 
: : : grg. Co.,. Penn eae et we 
Waste B. on 1, 2 , 4, 5, 6, 8, 9. . 123456 8 9 10 11 12 13 F 1088 Ivanhoe Road, Cleveland, O. ese 10D 1213 B 
Babbitt, 1, 2, 3, 8, 9, 10, it, 12, 13. er. a Ball, Roller, Bronze, Ring & Waste. . E 1213 F 
— — Co. 5 ot we ~ —- . Reynolds Electric Co.,... eta a 3 56 89 EA } 
"Oildess and Bronze B re 2680 W. Congress, Chicago, Ill 12 56 89 FC 
, or _ re — a o Bronze, Waste and Wick . fj 12 56 8&9 D 
Gilbert Co., A. C. . 4 € E ( c — e , 
seta et Conn. oe ads 4 6 F Robbins & Myers, Inc. wanes seas 123456 89 D 1213 A 
ie nol a ee Springfield, O. 123456 89 F W263 
Hamilton Beach Co....... ro 4 9 E B Ball, Bronze, Ring, Waste and Wick. 123456 89 33 C 
Racine, Wis. . ; 4 9 " ¢ Saal : 
Ball and Babbitt Bearings on all Signal Electric NAP eer ae 4 6 9 ECA / 
° sical sce aan ncscegiisesrnicnenioneeoee mealies Menominee, Mich. . on Baer Selatan 4 6 9 F B 
Hansen Mfe. Co., Princeton, tnd hee 5 B A Bronze, Oil-less SRR RI, 2 l 
é 3e2 s ; ‘ oi ee ‘ ia | 
Babbitt Bearing: ies Seat e Seen de i = ae Silent Hoist, Winch & Crane Co.,..... 10 1213 A 
SOE ROOD oii. 5 5 5:50 8 so 5-0 8 9 10 1213 DA 770 Henry, Brooklyn, N. Y..... este € 
4400 W. National Ave., Milwaukee. . . 8910 1213 EB Ball, Bronze and King on all... .. 
Sleeve or Anti-Friction B. on all 8 9 10 12 13 FC - acai e 
* = a Smith Mfg. Co., F.A.,.......... ; 6 F DB € 
Heinze Electric Co., Lowell, Mass... 4 6 9 cs PCIE Ia ie isiein < ow pecie secsceuis 6 a» 
Oil-less B. on all.. 4 E Oil-less Bearings ere ; — j 
Holtzer-Cabot Electric Co. 12345 8 9 DCB A ee ae ro ere Seas sais > 4 6 9 ECA 
125 Amory, Boston, Mass... . “228-5 8 9 F Oilless B.. Ball’ B. icero, ’ ¢ 
Ball, Bronze and Waste B. on all. enn Nota att optiona i 
ius * a Sal t i hespien sophietta. tele ae a aoe 3 » ae | 
Howell Electric Motors Co......... 1 2 5 8 9 erp Sloan NT Co ; ; ; : Sie ; : He ‘ t 
Howell, Mich...... ecm .2s. 3 8910F 12 13 B Cone aed : 
Ball and Bronze on all. : :23 5 8 9 10 12: i3:% aimtipyricie ciagiaiaidaagaittaetiagtinalianceitn f 
Ring B. Sy 1,2 as Sei 12 : x : 9 2 a 13 “4 Sterling Electric Motors, Inc.,......... 1 5 8 101112 DA 
Waste B. on 1, +s es - ~ Telegraph Road, Los Angeles, Calif..... 1 3 5 8 10 1112 F B 
so ee ~ Ball & Sleeve B. on all ............ 123 5 8 60 1112 A C tT 
Ideal Electric & Mfg. Co. ; : 1 E8910B 1213 A 
Mansfield, Ohio. ; — 1 F8 910111213 C Stow Mfg. Co.,.... oe eet Os 9 1iZ A 
Ball, Roller, Bronze and Babbitt..... 1 8 9 10 11 12 13 D 443 State, Binghamton, Was Meecnk ; 9 13 B 1 
~ ——— Bronze Sleeve B. i aaa ean hac Sell 9 13 C 
i t Oe. . : ; 1 8 9 10 12 13 A atl x. = ea ¢ 
ae ira Ave-e Akron, Yhio.... fi 10 12 13 B Sundt Engineering Co., Woe este enseseccss * *& A . 
Ball B. on 1, 8, 9, 10, 12, 13 2 10 F 1213 C 4252 Lincoln Ave., ' Chicago, Th... s s0s. 4 6 Cc 
Bronze B. on ‘, 8,9, 10,12, 13... 2 10 12 13 D Oil-less Bearings. . reerer ] 
Rall. 5. on 18, 12, 13... an ” => Sturtevant Co., B. F.,....... i vetoed eee ae VES 7 13-C 
ee ee ; z ok Hyde Park, Mass...... scdigt mata kia 6 1213 D I 
Janette Mfg. Co. 723 63 8 9 D 1213 A Bz ‘ B B. on< ll. 7 10 12 13 F 
556 W. Monroe. Chicago, III. 12345 8 9 12 13 B ee eee asi 
Ball and Bronze B. on all . £2345 8 9 F423 <= Sunlight Electrical Co.. 12 DC 1 
a 330 Dana Ave., W arren, Ohio. ea 2 EF 
Kendrick & Davis Co. 4 te! Ball, Bronze ‘and Oil-less B.......... ‘ 
Lebanon, N. H.. a@ 4 6 9 E B _ 
oO ¢ Ww ara U. S. Electrical Motors, Inc.,.... 8 10 i2DA 
aan, Bronze, Oil-less = ick. a ns 200 E. Slauson Ave., Los Angeles, Calif. 8 10 12E B ( 
Kimble Electric Co.. Ball and Babbitt Se eae a 8 10 i2F ¢ 
2011 W. Hastings, Chicago, Ill........ 223 5 8910F 1213 B Valley Electric Corp ; 8 E 12D B i 
all Bearings on < ; 10 1 Cc ; spe ee es vase : 3 
wii encom A tice eer ; 4221 Forest Park Blvd., St. Louis... . 3 8 12F C 
Kingston-Conley Electric Co. 2 8 12E B Ball Bearings on all............... ] 
68 Brook Ave., North Plainfield, N. J. ’s ‘ Y= Victor Electric Products, Inc.. 6 EB 
3< ox Bronze B. onall... ; 2 8 ) e- “ 
Ball ov a _ sore . 712 Reading Road, C incinnati, Ohio... 6 | a 3 r 
Leland Electric Co., Dayton, Ohio.... 23 8 9 E 1213 A Bronze Bearings (impregnated) ears 
Ball, Bronze or Waste B. on all : ie ie 8 9 F 1213 B Wagner Electric Corp. » 3 89 10 12 A 
eek . Vaciedaied Rags oi a erties oe recs $4 
6400 Plymouth Ave., St. Louis, “Mo. ae) 5 6 8 9 10 2 C¢CB 
Lincoln Electric Co... vo s 2A Ball, Babbitt and Wool Yarn onall.. 2 3 89 111213 D 
12818 Coit Road, Cle veland, Ohio. apes 8 12E B Bronse B. on & 10, 12 123 cs 8 9 12 F 
Ball and Ring Bearings on all...... 8 12 _ Ring B om 3 10 11 12 Rew a ; 8 12 E 
Marathon Electric Mfg. Corp......... 123 8 9 F DB Walter Electric Mfg. Co.,............. i2DA 
32 Island, Wausau, Wis. 123 8 215 Cumberland, Norfolk, Va.......... 12E B 
Ball and Bronze B. on all Ball and Roller Bearings......... = 12F C 
Marble-Card Electric Co. ps 1 8910 D 1213 A 
Geeta, MB. «cies ceri sc.cscseue. 8910E 12 13 B po ea fy opal ella 56 BA 
Ball Bearings. . 1 8 10F 12 C Smear a ee aa i ie 
aes s a eh Wesche Electric Co., B. A............. bos 8 9 10 12 13 B 
| a ite “4 SO 10K Ie te a | 1622 Vine, Cincinnati, Ohio... 1... ee 8910F 12 13C 
Ball, Babbitt and Wick.. aie A 8910 F 12 13D PE ia sieve ea sas oone ¥e ' fae 
Minneapolis-Honeywell Regulater Co. 3 6 9 12 DA SS eo . 
| Brown Instrument Co. Div. F B Westinghouse Electric & Mfg. Co.,..... i234 6 89 10 1213 A 
4466 Wayne Ave., Philadelphia, Pa.... ee DS rey ee esse £BZBSSASIGATISES Wt 12 39 2B 
DO WORMRanes bcd tse as eccss Ball BON all. <... 00s ee sswndsccecss 1234456789 10111213 C 
Ring & Babbitt, 10, 11, 12, 13.... 1 3 5 89 10 11 12 13 D 
s . a Bronze B., on 1, 2, 3, 4, 5, 6, 7, 8,9 1 3 5 8910111213 E 
Ohio Electric Mfg. Co. . 1 2 5 6 8 9 E. £ “s ee ae ate Ms > 
5008 Maurice Ave.. ¢ leveland. Ohio 12 5 89 F DB Waste B. 1, 2, 3; 4.5, 6, 7, $,9.. i123 2 56789 10 11 12 13 e 
Ball B. on 1, 2, 5, 8,9... EE is : 
Sleeve B. on 1, 2,5, 6, 8,9... Woods Machine Co., S.A ne Ss 12E B 
| anes aes 27 Damrell, Boston, Mass...... 8 So? ¢ 
Peceises Miectric Co... .. 6. css es 3 s 13 A a e+ See epee eat 
IOI arg o's 0 is 00's Sakon 123456 8 9 C 12°33 3 
Ball B. on 1, 2, 3, 8,9, 12, 13... 234 8 12 13 D Yates-American Machine Co.,......... 8 iz Cc 
| Waste B. on 1, 2, 3, 4,5, 6, 8,9.. 2 3 12 13 E Beloit, Wis..... SEVER re 8 12 E 
Ring B. on 12, 1 23 6 89 12 13 F Ball, Bronze and Ring B............ 
| Pioneer Gen-E-Motor Corp............ 4 9 E B Zobell Elec. Motor Co.,.... ede 8 9 10 1213 C 
| 466 W. Superior, Chicago, III.  < 94 South Ave., Garwood, N. Le :os 8 9 10 12 13 D 
| Ball, Roller, Bronze, Oil-less “& Wick. D Ball & Bronze B. on all. br 
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OUTLASTS 


LONG LIVED CAR 


THE MANUFACTURER of one of 
America’s finest cars designs for 
long-time service—and insists on 
equipment which will give it. On 
each of their models, for many 
years BCA Bearings have been 
specified. These bearings outlast 
the car—and it’s famous for per- 
formance that remains topnotch 
through a decade. The manufac- 
turer did not specify BCA’s until 
a series of exhaustive tests had 
proved that the bearings would 
more than match the car’s excep- 
tional sturdiness. Radial, thrust 
or angular contact — special built 
or regular —there’s a BCA Bear- 
ing to live long wherever long 
life is desirable. And long life is 
desirable wherever bearings are 


used. BEARINGS COMPANY OF 
AMERICA, 519 HARRISBURG 
AVENUE, LANCASTER, PENNA. 


44000 SERIES BCA SINGLE ROW RADIAL BEARING 
WITH DOUBLE SEAL. This seal bearing, recently developed 
by BCA, is finding wide usage not only in the automotive indus- 
try but in many other applications. In motors, hoists, metal or 
wood working equipment, etc. it keeps out dust and dirt—keeps 


in the lubricant. 


Bi Am BEARINGS 
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AUTOMATIC CONTROL DEVICES 


APPLICATIONS include: Air Conditioning—Refrigeration—Stokers—Fountain and Water Systems—Domestic and Industrial Electric Heat Appliances; Ranges, Oven 
Furnaces, Incubators, Water Heaters, Fire Alarm and Sprinkler Units, etc. 
Control types are indicated in the accompanying table by the classification column in which they snpeet, thus, 


A—Thermostat D—Level- 
B—Humidistet E—Limit 
C—Pressure- Vacuum F—Time 


Heaters; v—Machine Tools, Welding, etc.; 


Where control unit is designed for handling specific elements, numeral indicates the latter, as follows: 1—Air; 


ACTUATING | 
\|A BIC DEFGH) JK} LMNOP 


Acousto-Lite Laboratories, 2920 8. Vermont 
Ave., Los Angeles, Calif................ |] 


Alco Valve Co., Inc., 2628 Big Bend Bivd., | 
MDGS Svs budshandbsoecunmene | 


Allen-Bradley Co., 1309 S. First, \| 
I NE sf Naw ss bacloes ouns 


Almo Mfg. Co., 475 Washington, Newark, N.J.|| 


American Automatic Elec. Sales Co., 
1019 W. Van Buren St., Chicago, Ill... ... 





American Instrument Co., 8010 Georgia Ave., 
OUP IE, Beis vce sscndccesvrssenx 


American Moistening Co., 260 W. Exchange, 
Providence, R. I 


Anderson Co., C. J., 212 W. Austin Ave., 
IC TIES hos 5d n00 0505 ca dasaneenee 


Arrow-Hart & Hegeman Electric Co., 
re 


Automatic Products Co., 121 N. Broadway, 
I oo icaiisncccvunthkeae 


Automatic Specialties Co., 418 E. First, 
SDS SF ie oo cok 


Automatic Switch Co., 154 Grand, | 
Ee ee 


Automatic Temperature Control Co., Inc., 
34 E. Logan, Philadelphia, Pa........... 


Barber-Colman Co., Rockford, Ill...........| 


Bender Warrick Corp., 534 8S. Woodward 
Ave., Birmingham, Mich.. ‘ | 


Bendix Marine Products Co., 
754 Lexington Ave., Brooklyn, N. Y..... 


Bishop & Babcock Mfg. Co., 4901 Hamilton 
Ave., N. E., Cleveland, Ohio 


Bock Oil Burner Corp., Madison, Wis... . . . 
Bristol Co., Waterbury, Conn 


Burling Instrument Co., 241 Springfield Ave., 
PINES MES cla caubkebiascas esacewess 


Carrick Engineering Corp., Michigan City, Ind 


Clark Controller Co., 1146 E. 152nd St., 
CROUUO, GORD oo osc ccaicn cca cocece ce 


Columbia Burner Co., Toledo, Ohio... 
Continental Electric Co., Geneva, II] 
Controlograph Co., 380 Canal, 


Cook Electric Co., 2700 Southport Ave., 
IE Sc Sic kidwseuayekedaesconett 


Cutler-Hammer, Inc., 1264 St. Paul Ave., 
Milwaukee, Wis...... 





Detroit Lubricator Co., 
Detroit, Mich. 


5842 Trumbull, 


Dunn, Inc., Struthers, 138 N. siento 
Phil adelphia, Pe chase 


Durakool, Ine., 1030 N. Main, Elkhart, Ind. 


Eagle Signal Co., Moline, Ill... 





New York |} 





Edison Electric Controls Div., Thomas A. 
Edison, Inc., 43 Lakeside Ave., West 
LG Wick 40 5.4> ica cc dad iéwseeens 


Electric Controller & Mie. Co., 2700 E. 
79th St., Cleveland, Ohio...... ; 


Electric Switch Corp., 
RL NES Chin Can ecavacenacccns 

Electric Valve 4 Co., 64 Murray, 
New York, N. : Ay ks hae 

Electrimatic Corp., 2100 Indiana Ave., 
Chicago, Ill. 
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Float 


G—Pilot 


H—Mercury Swing 


J—Relay- ara Contactor 
SPECIAL APPLICATIONS are indicated by added initial, as follows: q—Oil 


K—Damper Motor 
L—Motor Valve 
M—Solenoid Valve 


Burners; t 


“CONTROL DEVICES 


FOR DESIGNED-IN USE 








N—Megnet Valve 
O—Thrustor Valve 
P—Thermal Valve 


—Gas Burners; s—Process Equipment; t—Pumps and Compressors; u—Unit Air 


w—Motors, Bearings, Transformer and Furnace Cooling Lines, etc.; x—Electro-Hydraulic; y—Electronic. 
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Emerson Electric Mfg. Co., St. Louis, Mo.. 
Ermstat Co., 1825 Wylie, Philadelphia, Pa.. 


Euclid Electric & Mfg. Co., 
Chardon Road, Euclid, Ohio 


P 


Foxboro Co., Foxboro, Mass.. 


Friez & Sons, Inc., Julien P., 


Chicago, IIl.. 


General Controls Co., 1370 Harrison, 
aie TURN, "Cla. oi ik fs snctcceees 


General Electric Co., Schenectady, N. Y 


General Electric Vapor Lamp Co., 
887 Adams, Hoboken, N.J.............. 


General Fittings Co., 100 Baker, 
Providence, R. I 


General Sales & Products Corp., 
45 Mohawk, Cohoes, N. Y 


Grinnell Co., Donald & Pryor Sts., 
PON Ee Big FS. cccicagduwecansiss 


Guardian Electric Mfg. Co., 
1627 W. Walnut, Chicago, Illl............ 


H-B Instrument Co., 2518 N. Broad, 


Hunt & Son, C. B., Salem, Ohio 


Hy-Lo Unit & Metals Products, Inc., 
961 


Hynes Electric Heating Co., 240 Cherry, 
Philadelphia, Pa 


Industrial Instrument Co., 


Jefferson Electric Co., Betlwood, Ill. 


Kurman Electric Co., 241 Lafayette, 


Lammert & Mann Co., 219 N. Wood, 
Leach Relay Co., 5915 Avalon Blvd., 
Leeds & Northrup Co., 4901 Stenton Ave., 


Leland Electric Co., Dayton, Ohio 
Lindberg Engineering Co., 221 Union 
P 
Loesser Engineering Labs., 8 Duryea, 

Newark, N.J 

Berkeley, Calif. 
McDonnell & Miller, Wrigley Bldg., 


Machlett & Son, E., 
New York, N. Y 


220 E. 23rd St., 


Magnatrol Valve Co., 52 Beekman, 


New York, N. Y. 


Mercoid Corp., 4201 Belmont Ave. 
Chicago, Ill 


Meriam Co., 1953 W. 112th St., 


Fulton Sylphon Co., Knoxville, Tenn....... | 
G-M Laboratories, Inc., 1731-A Belmont Ave.,| 


Gleason-Avery, Inc., 27 Clark, Auburn, N. Y. 


Re rere rer ry ree 
Hart Mfg. Co., Hartford, Conn............ 


S. Fair Oaks Ave., Pasadena, Calif... . 


96 E. Miller Ave., Akron, Ohio.......... 


SOON POs Wa Bivcc nd acca aceietcune vans 
Cis fir ck acd sewannnvecasuete 
BS I, Tina hae soce ceancmasts 


a eee errr 


Fisher Governor Co., Marshalltown, Ia. .... 





i gt ee ere err rrr 


McCorkle Co., D. H., Sixth & Bancroft Way, 


EINE. SHINO. fi vinscna vost eee accenens 





RI Res on kkisd hades ewesad canes 





Baltimore, Md.|| / 


2—Gas; 3—Liquid (fuel-oil, water, brine, etc.); 4—Steam 
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Metric Switch Laboratories, 2703 E. Atwater, ] 
SPONSUE BONES & civiepauneakastdueevansase 
(C. a on p. 86) 








ELECTRICAL MANUFACTURING 





ittle things such as larger leads make 


KON-NEC-TORS invaluable to us” 





*“‘We make blowers and controls for use in connection 
with domestic or commercial furnaces,”’ said one manu- 
facturer. ‘About seven years ago we began using General 
Electric KON-NEC-TORS exclusively on all our blowers. 
We require switches of unquestioned dependability, and 
little things such as the large-size leads contribute to this 
reliability that is so imperative in our producr. We have 
never had a breakdown in service due to switching trou- 
bles since we standardized on KON-NEC-TORS.”’ 
Whether for emergency service or quick make-and- 
break, KON-NEC-TORS provide the ultimate in switches 
that remain forever maintenance-free. There are no parts 


to wear out and the inherent snap action of the mercury 


assures clean, positive make-and-break. They are 
immune to corrosive gases. Write for complete infor- 
mation. Address the General Electric Vapor Lamp 


Company, 887 Adams Street, Hoboken, New Jersey. 


GENERAL @ ELECTRIC 
VAPOR LAMP COMPANY 


APRIL, 1937 


786-K 
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|| ACTUATING || ACTUATED 
ABj\C D EFGH ANG 
Meyer Liovd Cc., 140 Harding Rd., 


Springfield, Ohio ; F H 
Milwaukee Gas Specialty Co., Milw: alii Wis. 


2P 


Minneapolis-Honeywell Regulator Co., 
Brown Instrument Co. Div., ee : 
4466 Wayne Ave., Philadelphia, Pa.......||) AB|C D EFG Hj|/ JK) L M P 


Myers Engineering Equipment Co., 
3947 W. Pine Blvd., St. Louis, Mo..... 


Newark Boiler Regulator Co., Bloomfield, N.J. D H 
Oilgear Co., 1301 W. Bruce, Milwaukee, Wis. Evx 3M 
Paragon Electric Co., 1775 Old Colony Bldg., ; 

Chicago, Ill... .... : glee F 


Partlow Corp., 2 Campion Res a 
New Hartford, N. Y. 


PayneFurnace& SupplyCo., BeverlyHills,C alif 


Penberthy Injector Co., 1242 Holden Ave., 
Detroit, Mich... ..... ’ 3L 


Penn Electric Switch Co. ibid. ol. Seer AB\C D EFG J 2L 
Perfex Controls Co., Milwaukee, Wis... . C 


Philadelphia Gear Works, Erie & G Sts., 
Philadelphia, Pa. oe ; L 


Powell Co., Wm., Dray aper & c combs! Sts., M 
Cincinnati, Ohio : 


> 
= 
bo 
Z. 


Powers Regulator Co., 2736 Danson Ave., 
Chieago, Illl......... dos nes A 


Powrex Switch Co., 190 W illow, 
Waltham, Mass... ere ” H 


Precision Thermometer & lohan ont Co. 
1434 Brandywine, Philadelphia, Pa. A J 


Production Instrument Co., 
1319 S. Wabash Ave., Chicago, Il... . E 


Ranco, Inc., Columbus, Ohio..............//A 


Red Seal Controller Co., 
1024 S. Fifth, Milwaukee, Wis........ : Cc 


° . ° . = - 9 
Refrigerating Specialties Co., 714 South = 
Sacramento Blvd., Chicago, Ill......... . 


Reisner Mfg. Co., W. H., Hagerstown, Md 


Rhodes, Inc., M. H., Rockefeller Center, 
New York, N. Y.. = F J 


Robertshaw Thermostat Co., Youngwood, Pa.|| 4 


Ross Operating Valve Co., 6488 E — 
Blvd., Detroit. Mich... . ; 1M 


Ruggles-Klingemann Mfg. Co., 
Salem, Mass cD G K| LMNO 


MOTOR CONTROLLERS 


Alternating current types of motor controllers are indicated in the accompanying table by the classification 


column in which they appeer, thus 





| ACTUATING || ACTUATED 
A BIC D EFGH|JK] CMNOP 








Russell Electric Co., 340 W. Huron, 





PL MIRo ais x caadenwe der actnanasesy |AB D EF || J x M 
Shallcross Controls, Inc., 121 N. Broadway, || | ; 
RING WEN 6 2:4 vo x aoay subaa see oe iC DE | Kk} I 
Shand & Jurs Co., Berkeley, Calif.......... || D H} 
1} | 
Sigma Instruments, Inc., | 1] | 
388 Trapelo Road, Belmont, Mass........ | J 
Square D Co., 6060 Rivard, Detroit, Mich...|| | C D \| J 
Spencer Thermostat Co., 34 Forest, as 1 | 
PN MIN: oc tocddapccesesagess |}Ar |C EFG | P 
Stat-Amatic Instrument & Appliance Co., 
I MAR s oscddis bnweceswenseen 4L 
Supreme Electric Products Co., 12 
INEGI Bonn aos cc xosdeansesceree lA 3M 
Tagliabue Mfg. Co., 3S J., Park & Nostrand || | 
Aves., Brooklyn, N. Y.............0+00 la |C D E FG HI| 
Thermador Electrical Mfg. Co., 2821 E. | 
Pico, Los Angeles, Calif................. || A 
Thompson Clock Co., H. C., Bristol, Conn...| F | 
Tork Clock Co., Inc., 31 South St., | s 
Mt. Vernon, N. Yui. Pe ee ere F | 
Trumbull Electric Mfg. Co., Plainville, Conn.| J 
| 
Ulanet Co., George, 85 Columbia, 1 | 
WOON, (Wealnns Gadi saasssssicsaedses A | | 
United Electric Controls Co., 69 A St., | | 
aS BIN sk discns vsidpaens scans }A .}C D G | 
Vickers, Inc., 1400 Oakman Blvd., 1] Ev | 
SOE MONMns bsg cab ciccecseaveacnsy s Cc x | M 
Walser Automatic Timer Co., | F | 
Graybar Bldg., New York, N. Y......... | 
Ward Leonard Electric Co., 34 South St., | 
Be, WPL, Wee Ws uk 6 dev cudewcsedeane | F H}| J 
Water Level Controls Co., 765 Hampden 
B06 Tk: FU ., vkosetcdnteas ss | D GH 
Westinghouse Electric & Mfg. Co., | 123 
Mast Pitts, Pic... cock ccc cadcccews iA ICD E J 4M 
Weston Electrical Instrument Corp., || J 
582 Frelinghuysen Ave., Newark, N.J.....)! | y 
White Mfg. Co., 2362 University Ave., 1 
ee re ee | K 
Wilbin Instrument Corp., 40 E. 34th St., 


TE PS Whe Bicsvcicnwdusacvecdldcceked \| A Ki L OP 
| 
Wilcolator Co., 17 Nevada, Newark, N.J.... \/A | 


Direct current motor controls are indicated by lower case 
letters; d-drum, f-face plate; also the following: 


S—Sauirrel Cage é—across-the-line 


m—remote control w—limit 




































































5—Across-the-Line 8—Tumbler or Push Button F—Face Plate T—Slip Ring c—counter-E.M.F. o—reversing y—tumbler or push 
6—Auto-Trensformer 9—Capacitor L—Multi-Speed V—Synchronous h—machine tool p—rheostat button 
7—Resistance D Drum R—Single Phase X—Semi-Automatic j—non-reversing 
MOTOR CONTROLLERS MOTOR CONTROLLERS 
| STARTERS || SPEED REGULATORS Euclid Electric & Mfg. Co., 1 oj dj] | 
ee re ee ee Chardon Road, Euclid, Ohio....... | 5 7| D|iR ST | DL 
U 6 ii a Pa | \| | 
< 0 > Ht £ < “al Furnas Electric Co., oj di| 
> | < || S > < WE We ciicidosaticbensas | D}} DL 9 
0 < oh Se O > 
ol = Z | O ia S General Electric Co., ( iscinl 6B-201), a chom) | fojy 
| 2 fl §$ sizis Schenectady, N. Y............000. 66 wi/X/ 6  8Dj/R STV) 51 7L) DFL 9 
OOo ———— — — General Radio Co., | p 
||} 56 7X/678D | RSTVI5 7 7? Cambridge, Mass................. | 
Allen-Bradley Co., ajmowy | |ahjmoy_ |} | Pp | | 
1309 S. First, Milwaukee, Wis... ... 5 6 7|\X/ 6 78D |RST Vv) 5L 7L} DFL Hardwick, Hindle, Inc., | T fhpj 
; | y | | 140 Pennington, Newark, N. J...... F 9 
Allis-Chalmers Mfg. Co., ahmo | ahjy | | 5 : \ | | ie : 
Condit Works, Boston, Mass.......|| 5 6 |1Xié6 8 |} STV Leland Electric Co., Dayton, Ohio....}} 5 ||RSTV| 
| 1] . , | | 
=? ata 0 vr , 1 Lincoln Elec. Co., 12818 Coit Road, 1| 
—- — om oe — | 5 } 15L | OUI, MONO Ws vines cows ees | 56 4 8 V\ 
- ou: . 1] || Monitor Controller Co., a homw! x! y 
——_ rg eg k N.Y . | | RS 51S. Gay, Baltimore, Md. 5 - 8 ||RSTV]) 5L 71 
irand, New York, N. Y...... 5 | iRS§ 1 
ae | | National Electric Controller Co., | 
Contary a Co., 1806 Pine, a : chom = a ¥ ll — | aa dtup 3 “— heceubenl hee. Clee u.|| ‘ fhp) j 
See Sy Ms 6 cose cecececscees 290 Wii 2 S 0L il 4 | 
| | Ohmite Mfg.Co., | | : 
Clark Controller Co., omw| | f | f 4843 Flournoy, Chicago, Ill........ 1] oe fhpj 
1146 E. 152nd St., Cleveland, Ohio 5 6 7|X 78 ST V|| 5L 7L} DF ill te ata e | F 9 
oller-Smith Co., 2 oolworth | a Si 
Cleveland Electrie Motor Co., | dh Bidg., New York, N. Y............]| 56 7| X! 6 IRSTV 
ate Ctaeatie Aun. Claels : ST | DL 
S313 Coaster Ave., Clovelend, Obie | Dj . - Rowan Controller Co., 2313 Home- || a edom| di) d 
Colt's Patent Fire Arms Mie. Co., amo y wood Ave., Baltimore, Md........ | § i | on] RSTV 
Hartford, Conn...... 5 | 8 Schaefer Bros. Co. 
Cutler-Hammer, Inc., a chom foj y dfhp Pon nes RE ore “ Sees | | , " | sp 
1264 St. Paul Ave., Milwaukee, Wis.|| 5 6 w7|/X|6  8D/||RSTV|| 5L7L) DFL 9 | Square D Commeny. 710 S. Third | a mo| ‘ 3 RST | L7I Bg 
| | PEO, Welles. 6 5.5'se0 iss cckacvclh "O'S 7 RST || 5L7L} 
Dunn, Inc., Struthers, a nt y |i 5 ; i 1] | 1 
38 N. : hiladelphia. Pa. 5 x} 8 I Trumbull Electric Mfg. Co., || a hom} oy eon hj 
138 N. Juniper, Philadelphia, Pa....|| 5 ‘ 8 | R Slatin CE... << csccaccs | 5 7X x 8 IIRST ES 
Electric Controller & Mfg. Co., a homw fo | dfhp Ward Leonard Electric Co., 1} ac. 
cin an ae ee ; ea of . - er orl ne : 2 5 || ac ant afhjoy | fh 
2700 E. 79th St., Cleveland, Ohio. . 5 6 i 6 D||RST V 5L 7 DF 9 34 South St., Mt. Version, N. Y.. || 5 7x167 8 RST 5L 7L| Pe 79 
j | | . 
Electric Machinery Mfg. Co., | | Westinghouse Electric & aioe Co., a + , foj dm dfhp 
14th Ave., N. E., Minneapolis, Minn 56 7X \ East Pittsburgh, Pa. \ w7i\X| 6 S8D'URSTVI'5L7L! DFL 9 
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Every SUPERSTAR appliance is guaranteed to be free from 
electrical and mechanical defects (except cord and plugs) 


for a period of one year. That's what appeals to the buyer 
of the 


SUPERSTAR THERMO MASTERGRILL 


manufactured by Stern-Brown, Inc. And that guarantee, in 
turn, is safeguarded by the exclusive use of 


“TOPHET” 


the long-life nickel-chrome wire which maintains full heat- 
ing efficiency for many years of service. 


‘= WILBUR B. DRIVER CO. 


waffle iron, double-grill stove, 


= 9 . formerly GILBY WIRE COMPANY 
etc. watts. ermostatic ( 
heat control. © NEWARK, NEW JERSEY 


ANEW BOOK ON 
SPRINGMAKING 


or | Much of the material is new and presented 

aeg\Gh PROBLEMS for the first time... 88 pages... generously 
AUS - CALCULNTIONS illustrated . . . full of spring facts ...complete 

meaD ORDER SPRINGS in formulas and up-to-the-minute engineer- 
Xe eRING DATA-1 ing data... Contains numerous problems in 
wa Abts design with fully worked-out examples of all 
spring types ... makes it easier to design, 
specify and order safe and economical springs 
for your mechanisms. 























MMRERATURE 















WITHOUT OBLIGATION 


this book will be sent to any executive, 





BARNES-GIBSON-RA YMOND 


engineer, designer or purchasing agent 4 
who is interested in Springs. Use the 


coupon or request it on your letterhead. NAME 


There’s a place for this book in your files COMPANY 


BARNES * GIBSON * RAYMOND J-~-=-- 


DIVISION OF ASSOCIATED SPRING CORPORATION 


ADDRESS 


Guaranteed—because of ““TOPHET”’ 


_— 
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6399 Miller Avenue, Detroit, Michigan 


Please send your new free Source Book of Spring Knowledge to: 











DETROIT PLANT COOK PLANT —_ 
Detroit, Mich. PLANTS Ann Arbor, Mich. 


APRIL, 1937 








































Engineers 
Designers 


Metallurgists 


@ Here is an opportunity to secure 
complete data on sleeve-type 
bearings. Simply send us your 
name, address and position on 
your business letterhead. We will 
send you—absolutely free this 
handy file folder containing a 
wealth of authoritative data. 


Such features as alloys, bearing 
design, lubrication, sheet metal 
bearings, laminated bearings, self- 
lubricating bearings are but a 
few of the topics covered. They 
are assembled in loose-leaf fashion 
and combined in a folder designed 
to fit right into your files. 


Start now to keep yourself abreast 
of the many new developments in 
sleeve bearings. Send us your 
name today. There is no obligation. 


JOHNSON BRONZE 


570 S. MILL STREET - NEW CASTLE, PA. 


= Sy . 4 
re Ve BEARING HEADQUARTERS 


WHAT'S NEW IN PLASTICS—— 


(Continued from page 38) 
important electrical applications, is rather limited in its 
use as a plastic and has not made important advances 
in the plastic field. 

Among the newer plastics are those based on the 
acrylic resins. One form, recently introduced, is shortly 
to be made available in considerable quantities in this 
country. The crylic resins have been more prominent 
in Germany and England than in this country. Plastics 
made from them are quite readily molded and are also 
cast and fabricated in sheet form in which they have 
gained widest use, partly because of remarkable clarity 
equal to that of crystal glass. The chief use is under- 
stood to be in sheets for aircraft windows which has 
accounted for most of the available supply. Now that 
larger quantities are shortly to be available, use in 
injection and other molded parts is anticipated. Dielec- 
tric properties are reported good and strength is about 
on a par with that of other common plastics. 

Vinyl plastics, though long available in somewhat 
limited quantities, have not yet gained extensive elec- 
trical uses, partly because demands in other fields have 
resulted in a ready market for available supplies. Manu- 
facture of a superior grade of laminated safety glass 
from a special form of vinyl plastic is expected to con- 
sume a considerable part of the enlarged supply from a 
new plant recently erected for production of the vinyl 
resins and plastics made from them. 


AN INTERESTING OVERSEAS TREND 


AIRLY extensive use has been made in Europe of 

the styrol plastics in dielectric applications, chiefly 
for radio-frequency work where their low loss factor is 
a criterion. The materials are readily injection molded 
in very thin sections and rather complex forms. Most 
of the pieces used are quite small in size and although 
the cost per pound of the plastic is high, it is quite light 
and hence the cost per piece may be quite moderate. 
American made styrol plastics are also used chiefly in 
radio applications. As the demand has not been large, 
production facilities are limited and prices are quite 
high. A fairly low softening point and some tendency 
toward cold flow are considerations to be kept in mind 
when using the styrol plastics, but many successful 
radio parts are produced in which they are used effec- 
tively. Water absorption is practically zero, and the 
power losses, though somewhat greater than for quartz, 
are the lowest for any plastic. Some parts are molded 
and others are machined from bar or other stock. 

Among the other and relatively new plastics avail- 
able is ethyl cellulose, reported to have unusually high 
dielectric strength and good physical properties. The 
power factor of one form at 1000 cycles is given as 
0.25 per cent. Flammability is low and heat stability 
is reported good, the softening point being given as 
110 to 130 deg. C. Molding can be done by compres- 
sion or injection methods. This plastic, being-~ quite 
new and more expensive than the commoner cellulose 
plastics has yet to gain extensive use but is believed 
to have possibilities for certain electrical applications. 
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AUTOMATIC 
ELECTRIC 


A WIDE VARIETY OF TYPES 
FOR EVERY INDUSTRIAL USE 


The Automatic Electric line of relays includes quick 
and delayed action types, sensitive and heavy duty 
types, mechanical locking types, polarized relays, etc., 
etc. Available for operation on D.C. or A.C. circuits, 
any voltage, any contact combination. 


Also stepping switches, electric counters, solenoids, 
keys and other electrical control accessories. Write for 
complete illustrated catalogs. 


UE riia deere Oty 


1019 WEST VAN BUREN STREET CHICAGO 








GEARED 


cs SINEELLIGENT HANDLING OF SPECIFICATIONS 
; PROMPT, CERTAIN ACTION IN TOOLING UP 
is DELIVERIES TO MEET YOUR PRODUCTION 
B= UNiroRM QUALITY FROM START TO FINISH 
: <QNE SOURCE OF SUPPLY FOR MANY PRODUCTS 
EFFICIENT PLANNING FOR GREATEST ECONOMY 
/ : Controlled quality from steel to finished part is 
© Barnes’ answer to the day's demand for production and 


still more production. A modern steel mill owned and 
operated by Barnes is capable of producing stock for almost 






Y x Jkand for quick conversion into the kind of spring you need. 
f 





DIVISION OF ASSOCIATED SPRING CORPORATION 








SPRINGMAKERS FOR MORE THAN THREE QUARTERS OF A CENTURY 
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“any requirement, every day, Large amounts are always on | 


The Wallace Barnes Company . sristot, connecticut 


HAT could be more fitting 
than a mascot to dramatize the Perma- 
nent “‘Stick-to-it-iveness’? (Adhesion) of 
| Blue Flexible Steel 


| tubes finished with them can be banged 


Knight Finishes! 


' together hard . . . and the finish doesn’t 


Chip, Flake or Peel! 









| 
|The Blue Knight wants 
| to symbolize the perma- 
| nent Flexibility of Rox- 
| alin Finishes. Got any 


ideas for another mascot? 


| (See our Exhibit at the Metals 
& Plastics Bureau, 3rd Floor, 
International Building, Rocke- 
| feller Center, New York City.) 


FLEXIBILITY 


we ‘dabew 


NO FAT EDGES on This Texture Finish! 


RINCON-TROL, easily- 

applied, gives a beautiful, ration. 

uniform (small crater) tex- o> rae 

ture on great surfaces like 
| air-conditioning units 3'6” 

x 5/6” x 3’3”... or on the 

tiny areas offered by but- 


highly resistant to perspi- 


Ask us to send you (without 
obligation) a panel or a die- 
casting finished in RIN- 
CON-TROL that demon- 
tons. There are NOFATTY strates easily achieved, 
EDGES... beautiful uniformity of tex- 
abomination of most tex- ture and freedom from 
ture coatings. It hides fatty edges. Please address 
defects in castings or other your request to Roxalin 
metal surfaces. This hand- Flexible Lacquer Co., Inc., 
some fine-grained finish is Box 574, Elizabeth, N. J. 


ROXALING2.:4FINISHES 


CELLULOSE & SYNTHETIC TYPES 
ENGINEERED FOR SPECIFIC PERFORMANCE 


the common 























































If you are contemplating the purchase of electric 
control equipment, you should remember one very 
important fact: A new standard of mercury switch 
performance has been attained, and switches which 
do not measure up to this new standard make the 
equipment using them definitely obsolete. 


It is not a matter of fashion or appearance. The 
obsolescence of which we speak is a serious one, 
involving dollars, production speeds, spoiled ma- 
terial—even safety. The fact that only one manu- 
facturer produces the new and infinitely better 
mercury switch, called DURAKOOL-*, is of minor 
importance. That DURAKOOLS will do things 
no old-fashioned mercury switch ever could do— 
vital, money-saving things—is the big fact to 
remember. 


DURAKOOL switches can be applied to any form 
of automatic or manual control within their capacities 
(up to 200 amperes and more, or 30 H.P.). Any 
manufacturer of control equipment can secure them. 
If you, as a buyer of control equipment, would like 
to know more about these radically different switch- 
ing elements, write us for full information. DURA- 


KOOL, INC., 1034 N. Main St., Elkhart, Ind. 
*Reg. U.S. Pat. OF. 


LT VAN LL 





LINKING PRODUCT AND 
ENERGY SOURCE 


(Continued from page 42) 
An advantage of the permanent connection is that it 
insures the use of the type of cord that has been se- 
lected as particularly suited to the appliance or device 
since it cannot be easily removed. 

While cord sets for such connections are not of the 
“over-the-counter” class they are practically standard 
since they are usually supplied by the cord set manu- 
facturers to meet the appliance builders’ specifications 
in so large quantities that they are not considered as 
specials but are classed as “custom cord assemblies”. 

For detachable connection to the appliance the most 
general use is made of the heater plug which, as its 
name implies, is employed mainly with devices in which 
heat is produced as in flat-irons, toasters, waffle-irons, 
percolators, etc. While the heater plug has not yet 
been standardized by Nema, it is practically standard- 
ized by all the manufacturers of heating appliances in 
so far as the clips that fit the contact prongs of the 
appliance are concerned, so that any heater cord set 
that may be purchased in the supply stores will be rea- 
sonably sure to fit any heating device that is not of an 
old or obsolete design. 

Since the plug is intended for use with devices pro- 
ducing heat it will, if sold under Underwriters’ Lab- 
oratories approval, be supplied with the proper type 
of heater cord. Heater plugs to secure the Labora- 
tories’ approval are subjected to rigid tests for strength 
and endurance and when so approved and listed the 
user is assured of their suitability for the most severe 
service.* 

The cord connector is employed when it is desired 
to use cords longer than those which are ordinarily 
supplied with devices and it is generally used in con- 
nection with such portable tools and appliances as may 
at times be operated near to the outlet but may. at other 
times be used at a considerable distance therefrom thus 
requiring an extra length of cord. 

When neither the device nor the attachment plug 
is furnished with a switch it is often convenient to 
provide means for turning on and off of the current 
by the use of a through switch which is inserted in 
the run of the cord. This switch is in the form of a 
moulded plastic case containing the switch mechanism, 
which is usually of the single-pole 
type, and provided with an external 
operating lever. When used in con- 
nection with electric heating pads or 
other devices the through switch is 
provided with a mechanism by 
which the connections to the heating 
units may be regulated for low, 
medium or high heat. 


Underwriters’ Laboratories label 
for approved electrical cords 





* See “What Makes a Good Heater Plug,” page 29, Exec- 
TRICAL MANUFACTURING, June, 1935, 
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Enngineering SKILL in Waterbury PLASTICS 


MOLDED PLASTICS DIVISION 


THE WATERBURY BUTTON COMPANY 


EST. 1812 


WASHINGTON AVENUE 


WATERBURY, CONN. 


Engineering skill has predominated in Water- 
bury Plastics since their beginning 81 years ago 
and has resulted in making Waterbury Plastics 
leaders in all fields using molded plastics. The 
pictured distributor head was molded of a high 
heat resisting Bakelite together with nine indi- 
vidual inserts and clearly demonstrates excep- 
tional abilities for molding intricate articles. 
When you specify Waterbury Plastics you are 
assured of a source where the plastic set up is 
complete—everything is under one control—a 
Tool Dept. for making all molds; a complete 
line of molding equipment; and a Metal divi- 
sion for supplying all necessary inserts. Engi- 
neering and Designing Depts. are also main- 
tained for your use without any obligation to 
you. Be sure—specify Waterbury Plastics! 


NEW YORK CITY @® BOSTON ® PHILADELPHIA ® ROCHESTER 
DETROIT @® CHICAGO ®@® TORONTO 


STEP 
UP 


SALES! 


j 


Addeye appeal 
to your product 
and you will do 
just that . . . 


Put the final touch to the eye appeal of your 
product by using A E Name Plates. These name 


plates are original creations—we carry no stock 


designs—and are designed to harmonize perfectly with the design of your appliance. | 


Any metal, gold, silver, chromium, nickel, cadmium and copper plated—these name 
plates are truly works of the metal craftsman’s art. We will send suggested designs 
without obligation on receipt of your requirements. Also, our new booklet which 
shows how we have achieved profitable results for many manufacturers. 


AMERICAN EMBLEM CO., Inc., Box 116-R, UTICA, N. Y. 
NEW YORK CHICAGO PHILADELPHIA DETROIT 
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Standard and spe- 
cial units. All 
types, sizes, 
mountings, etc. 

* 


Generously pro- 
portioned for 
trouble - proof 
service. 


* 


Exceptionally long 
life. 
























Designed to fit 
your equipment — 
mechanically, elec- 
trically. 


* 
Backed by largest 


electrolytic pro- 
duction plant. 








Why AEROVOX? Simply because AERO- 
VOX has supplied the major portion of those 
electrolytic motor-starting capacitors now in 
use. For the engineering experience, produc- 
tion skill and reputation gained, there can be 
no substitute. 


Ww it regarding those capacitor require- 
FITC ments of yours. Our engineers will 
gladly collaborate in their solution. Ask for 
quotations. 


CORPORATION 
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If your product uses Heat, 
depend upon 


CHROMALOX 


Electric Heating Units 


An immer- 
sion heater 
specially de- 
veloped for 
water heating 


This Water Heat- 
er, up-to-the- 
minute in design, 
uscs the Chrom- 
alox unit shown. 


Years of use have long 
convinced the makers 
of this and a number 
of other water heaters, 
that the Chromalox unit 
admirably suited to their pur- 
pose, both in its heat-producing 
efficiency and in its long service 
life. 


is 


The Chromalox immersion unit used 
is a modification of a standard Chrom- 
alox immersion unit. Quantity pro- 
duction provides this very high grade 
unit at comparatively moderate cost. 


In any product using electric heat, the Vv 
vital importance of quality in the heat- ae 
$ aos tegan engineers 
ing unit can hardly be overestimated. oe asad many 
i y a manufacturers in de- 
That is why many manufacturers have slanting equipment 
adopted Chromalox units in a wide’ for electric heat. 
° > ° ° ° ° They can help you. 
variety of applications, in heating air, Use ‘this willing and 
. , experienced coopera- 
gases, oil, water, and products such ae us shesch 
electric ranges, water heaters, ironing and description of 
" ° your problem. 
machines, flat irons, etc. These manu- 
facturers are increasing sales due to For general informa- 
the fact that Chromalox is becoming a Chromalon ook of 
household word for satisfactory elec- Electric Heat. Mail 


the coupon with your 


tric heat. letterhead. 


EDWIN L. WIEGAND COMPANY 
7530 Thomas Blvd., Pittsburgh, Pa. 


Send me the CHROMALOX BOOK OF ELECTRIC HEAT. 


Name...... - ond ae Position. . 


92 


ATTENTION-FREE BEARINGS 


(Continued from page 57) 


for continuous lubrication without periodic addition, the 
lubricant can be contained within the structure of the 
metal bearing material either in the form of graphite 
or as oil jorced into voids in the structure. Such bear- 
ings can be made by mixing powdered metal and 
graphite, compressing the mixture in dies, and form- 
ing to a solid at a high temperature. Or, the powdered 
metal alone may be fused to a porous bushing which is 
then impregnated with oil. 

Some types can be used at elevated temperatures, 
others may give good service where the product of unit 
load and speed is as high as 3,500, or for bearings that 
must operate with no lubrication after installation. 
Satisfactory life of many appliance motors is assured 
regardless of lubrication attention by using these bear- 
ings. Although bronze is commonly employed because 
of its long wearing properties under usual conditions, 
other metals such as babbit, aluminum, zinc and lead- 
bronze may be powdered and formed into porous bush- 
ings. Aluminum has been applied to obtain light 
weight and resistance to certain acid conditions. 


Solid bronze bushings with graphite filled grooves 
permit the use of loads speeds common to ordinary oil 
lubricated bronze bushings, with the added advantage 
of requiring no periodic lubrication. This type finds 
widest use for bearings that are inaccessible or may not 
receive proper attention. The coefficient of friction is 
somewhat higher than for oil film lubrication, but the 
graphite cannot be forced out under high static loads. 
For slow speeds and high pressures, loads may run as 
high 15,000 for the product of unit pressure and speed. 


Friction is reduced in these types of bearings if oil 
lubrication can also be used. The graphite channels 
absorb some of the lubricant and thus gives added 
service when lubrication is later neglected. Or, periods 
between periodic maintenance can be greatly extended 
by providing a self-contained circulating oil system for 
graphite filled bearings. Such bearings have a large 
oil well and porous graphite plugs that permit a slow 
flow of oil to the bearing surface. If the bearing tem- 
perature rises, the oil becomes thinner and thus feeds 
more rapidly to the bearing. The presence of the 
graphite prevents possible scoring and increases the 
life of the bearing. 


In any type of non-lubricated bearing, life is affected 
by operating conditions, and the material and finish of 
the shaft. Lower bearing pressures and lower rubbing 
speeds always mean longer life. Therefore where pres- 
sures are such as to require increased bearing area, in- 
creasing the length is more desirable than increasing 
the diameter. Longest life will be obtained from the 
bearing of least diameter for the strength and stiffness 
required of the shaft. 

Oil lubrication requires sufficient relative movement 
to establish a film between shaft and journal. When 
sliding, reciprocating or oscillating movements or rela- 
tively slow or rotational speeds are met, graphite as a 
lubricant stays in place, where oil or grease might be 
squeezed out or worked out of the bearing. 
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Just off the press 


curate, 


informative, 
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practical. 
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All about Permanent Magnet 
Steels and Castings. Design Prin- 
ciples — materials — physical and 
magnetic properties—facts every 


electrical engineer needs. 


WRITE FOR A COPY TODAY! 









eo PERMANENT MAGNET STERLS x §S 
t | | Here’s to the ’lectric kitchen aX $ a 
@HIGEH NICKSL STEELS To easy life the key. \ a ; 
2 Including INVAR type, minimum coefficient alloys Yj ~ 
é. i 
: © HIGH SPEED & CARBON TOOL STEELS saci Ss 
: | | } goat Ee But jumping arcs burn out the wires 
E @ SAT RESISTING & STRAINDESS STHBLS | FS 4 Al ; -\, And often make them ‘“‘freeze”’ 
5 , i 
@SPECIAL ANALYSIS STEELS ‘ia We berr, 
e 
t 
S SIMONDS SAW & STEEL CO., LOCKPORT, N. Y. 
. Unless the ‘‘perk’’ that makes them 
. work, Rockbestos Guarantees. 
. 
i VN Y 1 Ul ranes, hoists, li- 
: \\\ antes, pene cheincadh maguiekan—teug-welet gelet sam seats tah 
stay sold—for that’s where dependability comes in. 
d Rockbestos 
S Wire is only a small element in the cost of most . B. Sos 
d electrical equipment. The difference between the ~ Peele 5 
. \ ee and the Pye may be only a few cents, perhaps 
N a small fraction of one cent per unit. 
' N 
Wh Rockbestos, the heat- f, flame- f, 
N N ssiehaiapeiall ‘eaeaneel pecan yam: Phe ard. <a 
|- NS permanent insulation is available, why take chances? 
N 
; \ ba Rockbestos line includes over 50 different 
N types of insulated wire and cables. Tell us what you 
\ d les will be gladly sent without cost 
\ N)| cbiigation. Rockbestos Products Corporation, 714 
N A Rugged Mercu ry Tube Relay N Nicoll St., New Haven, Conn. 
( 
N N 
rf N Thi ti trelay has many uses and N “Al fer to Electrical World B ‘ 
: (tenet ee in eee ee 
; N thermostats for incubators, multiple street N 
# N lighting ei o— a of all kinds, oil \ 
i N burners, photo-electric cell operation, as con- N 
N tact d f special control tems. N 
. meee ROCKBES TOS 
write us and our engineering department wi e wire wi ermanent insulation 
3S \ help you. N cain a a a ee ee 
N A description with wiring plan, and N r Rockbestos Products Corporation, 
it N prices of Relay 4001 or any of our N | 714 Nicoll St., 
- N many relays will be sent on request. N | New Haven, Conn. 
_ N “Diamond H" Relays are dependable. \ I want that promised sample wire for............... 
a N N |. ERS ar err ete Rem homage ee: ee 
ye N THE HART MFG. CO., Hartford, Conn. N | CH rod Sean a acs 0 dees hee See ee ae an 
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Hats off to every crane and hoist 
Wherever it may be. 
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@ Armatures are dynamically 
balanced at high speed and 
then tested and retested to as- 
sure vibrationless running. 


@ Armature windings are ex- 
panded at high speed, then 
sealed, and finally tested to 
make sure there is no “‘breath- 
ing.” 

® Commutators are ground con- 
centric with the bearings and 








Dumore parts and motors get a 5-time inspection in 
manufacture — and in addition, an ENGINEERING in- 
spection—all assuring the utmost in performance. 


given running tests to assure 
maximum brush life. 


@ Armature leads are swaged by 
special Dumore process and 
tested for 100% electrical con- 
tact. 


‘ 


© Assembled motors are “‘run- 
in“ to seat brushes and are 
then given final electrical tests 


and inspection. 


Dumore makes a full line of Universal Motors — 1/600 
to 3/4 h.p. — A. C.-D. C. — 0 to 60 cycles — and you 
can get parts “tailor made” to fit specific products. Let 
Dumore Engineers help you. Engineering Service Ap- 
plication blank sent with new catalog. Write today. 


THE DUMORE COMPANY 


Dept. 107-D 


RACINE, WIS. 








WHAT'S GOING ON— 


APPLIANCE SALES RISE 

Domestic sales of household refrigeration units for 
January, 1937, as reported by the National Electrical 
Manufacturers Association, totalled 159,417 units with 
a value of $13,331,060. Last year the January figures 
were 108,985 units valued at $8,523,114. In January, 
1935, the figures were 88,657 units and $7,457,253. 
One more company reported to Nema in 1937 than did 
for the two years previous. 

An increase of 215 per cent in the value of equipment 
sold by members of the Air Conditioning Manufactur- 
ers Association is reported for January, 1937. The 
total was $7,152,000 as compared with $2,271,000 in 
January, 1936. Increase was due partly to early buy- 
ing to escape the oversold condition of the industry 
such as was experienced last summer, and partly to the 
largest advertising and promotion program in the his- 
tory of the Association, states Vice President William 
B. Henderson of the Association. 

Machine tool buying slumped in February for the 
second consecutive month since the record-breaking 
December was established. According to the National 
Machine Tool Builders’ Association, domestic business, 
undoubtedly influenced by motor strikes and flood con- 





To Dr. W. D. Coolidge, direct- 
or, and Dr. Irving Langmuir, 
associate director, of General 
Electric's research laboratory, 
and to Dr. Evarts A. Graham 
of the School of Medicine of 
Washington University, were 
awarded John Scott medals 
and individual $1000 prizes at 
the dinner of the American 
Philosophical Society in Phil- 
adelphia, March 5th. The 


awards were made by the 


board of the Philadelphia City 


Trusts. Here are Ernest T. 
Trigg, chairman of the board 
of the Philadelphia City Trusts, 
Dr. Coolidge, who atso 
accepted the award of Dr. 
Langmuir, Dr. Graham, and 
Samuel Vauclain, chairman of 
the City Trusts Advisory Com- 
mittee which made the awards 
for outstanding accomplishment. 
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Convenience 
Suspension 
Construction 

Ornamentation 


BEAD CHAIN 


IDENTIFIES 
GOOD LIGHTING EQUIPMENT 
* 


.THE BEAD CHAIN MANUFACTURING CO. 
eee BRIDGEPORT, CONN. 


U. 8. PAT. OFF. 


ENGINEERING SERVICE 


For Your Compound Heating Problems 





i 
a 





















2 to 12 qt. Sizes 
Others up to 10 8 SOLDER 
gal. 4 to 20 lbs. Sizes & Larger 








For materials ranging from the simplest glue to 
highly corrosive chemicals, there is a Sta-Warm 
Electric Compound Heater available. . . . Sta- 
Warm Engineers offer the experience of many 
years in licking the toughest of compound heat- 
ing problems. . . . In addition to the many 
standard Sta-Warms, special units of any capac- 
ity, shape, and heating specification can be en- 
gineered right into your job. . . . And experi- 
ence with others shows the more difficult the 
problem, the more startling will be the economies 
and efficiencies produced by Sta-Warms. . . 
Put your problem up to us today! 


STA-WARM ELECTRIC CO. 565 N. Chestnut St., Ravenna, O. 
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HOME RUN 


for Casey! 


Imaginary Interview No. 2 


It looked extremely gloomy 
At the plant of Bump & Knox— 

A super-order for machines 

Was headed for the rocks. 

A rival firm had hurried in 

Without a second’s lag 

And had—through words and winning ways— 
The order in the bag. 


But B-K Salesman Casey 
Was not the kind of guy 
To swing and miss an order 
When it came sailing by. 

He buttonholed the prospect— 
Discarding coat and vest— 
And pointed out a dozen things 
That made his product best. 





‘‘Another feature that you’ll like,” 
He said, with earnest mien, 

“Is G-E motors and control 

Are used on our machine.’’ 

‘“‘Say no more!”’ the buyer cried; 
‘*The job is yours, my lad, 

For G-E stuff is ‘tops’ with me— 
I’ll sign your order pad!”’ 


Epilogue 




















Oh, somewhere in this favored land 
Designers still will yell: 

‘*My job’s concerned with pure design— 
Not helping guys to sell.”’ 

But down at good old B. & K. 

Machine designers feel 

That G-E motors give machines 

An extra sales appeal. 


And sure enough, if Logic rules— 
If Reason still prevails — 

You must admit designers should 
Design their stuff for sales. 






011-208 


GENERAL @ ELECTRIC 





WHICH TYPE 


Meets YOUR Machine’s 
Electrical Requirements? 


Squirrel-cage 


Wound-rotor Synchronous 


Single-phase Direct-current 





































Here are five different types of motors — 
dozens more could be shown. Each one has a 
well-defined field of application; each one, in 
its field, provides operating economies and re- 
liability unchallenged by any other type. 


SAXXKKECUECER EEE 


Which type of all these is best suited to your 
machine? Here’s what General Electric offers to 
help you solve this problem: 


eee eee nese en eee esse eee 


A selection from thousands of ratings and sizes—motors 


for any electrical or mechanical requirement. 


| Engineering service to help you obtain a quick, profit- 
able solution of your drive problems. 


Sales offices, service shops, and warehouses near your 


Naess see asee ee See essaSeeeeee 


plant and ready to serve you. 


When your machine isequipped 
| with a G-E motor and suitable 
G-E control, it is on its way to 
a sale the moment your prospect 
sees the G-E monogram. Why 
i not make use of these outstand- 
i ing advantages? Call your near- ; 
est G-E office, or write General GE MOTORS 
Electric, Schenectady, N. Y. }j pass ALL Tests 


) 020-325 


| GENERAL @ ELECTRIC 





WHAT'S GOING ON— 


ditions, dropped 21 per cent under the January level, 
but still remained at a higher rate than prevailed in any 
month of 1936 except December. 

Domestic mechanical draft oil burner sales for 
January, 1937, according to Bureau of the Census 
figures, totalled 7,873. Comparable figures have been: 
December 1936, 8,450; January 1936, 5,618; January 
1935, 3,093. According to the Bureau of the Census, 
unfilled orders for such equipment at the end of the 
month totaled 1,992. 

Nearly 500,000 electric ranges will be manufactured 
and sold during 1937, according to Pierre L. Miles of 
Nash-Kelvinator. Based upon a survey just completed 
by this organization, an increase of 53 per cent over 
1936 sales should be realized in 1937. Mr. Miles esti- 
mates that 1,600,000 electric ranges are already in use 
in American homes. 

Sales of mechanical stokers for residential use totaled 
2,516 in January, 1937, according to Bureau of the 
Census. Those for small apartments, flats and small 
commercial heating in the same month were 198. Thus 
the monthly total for both classes was 2,714, comparing 
with 4,897 in December, 1936 and 2,114 in January, 
1936 and 1,241 in January, 1935. 


ENERGY OUTPUT HOLDS HIGH LEVELS 


With an output of 2,212,897 kw-hr. by electric utility 
companies for the week ending March 13, a gain of 
16.9 per cent for 1937 over the corresponding week 
of 1936 was reported by the Edison Electric Institute. 
This corresponds with 1,893,311 kw-hr. for the same 
week of the previous year and 1,724,131 kw-hr. in 
1935. 

For the four weeks ending March 13 the output 
totaled 8,831,976 kw-hr. This compares with 8,872,- 
366 kw-hr. in the preceding four weeks. 


TWO AWARDS FOR SAFETY 


To the Arcturus Radio Tube Company and Mica In- 
sulator Company have been made 1936 awards for 
notable safety accomplishments. 

Arcturus won a certificate of merit “for their serv- 
ices to humanity in achieving a perfect safety record” 
at the conclusion of the 1936 New Jersey State-wide 
Interplant Safety Contest sponsored by the State De- 
partment of Labor. It is notable that this award was 
earned simultaneously with a program of increased 
production. 

Mica Insulator, in the twelfth annual Accident Pre- 
vention Campaign of the Associated Industries of 
New York State, gained notable recognition for a 100 
per cent record of no lost-time accidents. 1936 marks 
the seventh consecutive year for Mica Insulator with- 
out lost-time accidents during the safety campaign 
periods of this association. 
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ad 
er , i 
i- STAMPINGS 
s HUBBARD — wire FoRMs 
, COIL SPRINGS 
»d Skill acquired through thirty-one years of 
ne ‘ eee ar 
ill facilities, and large stocks of material 
: enable us to fumish precision products 
“The Original Welch Plug” pearl: : 
18 Specify Hubbard Expansion = ee SS 
y; Plugs and eliminate “leakers.” mation and quotations. 
690 CENTRAL AVE., PONTIAC, MICH. 
ty 
of 
2k 
e. 
1e 
in 
NEW— its full rating —600-volts, 10-amperes 
ut 
2 NEW-— its speed of operation 
NEW— its extreme compactness 
ROM its accessible, numbered terminals to 
ULTRA H IGH RANGE its quiet, efficient, E-shaped magnet, this 
n- new Size 00 contactor offers a host of advan- 


tages to the machine designer. Many of these 
have been attained before, but now they are all 
combined in this single switch, designed for 
controlling the small motors on a machine and 


oF Metallized RESISTORS 


# .... Another example of the completeness ot the IRC line 
] and the adaptability of proved IRC resistance principles 
to modern resistance needs. Note these features: 














le for doing relaying jobs. 

e- + toy ee eae CO-EFFICIENT .05% 

il per Degree C. Rise There's a much bi story about thi y 
i .. . SPECIAL MOISTURE-PROOF PROTECTION Dae ee a oe 

, _. . SUPPLIED WITH LEADS or for use in GRID ee et ee ee ee eee 
LEAK MOUNTING CLIPS nearest G-E office for further information. 
- Available in ranges from 10 megohms (1 13/16” long x 11/32 diameter) to General Electric Company, Schenectady, N. Y. 
of 100,000 megohms (12” long x 11/32 diameter.) 

0 ——— ——E ames 

ks INTERNATIONAL RESISTANCE COMPANY a 
h- ry NORTH BROAD STREET. PHILADELPHIA. PA 

i ens | GENERAL € ELECTRIC 


MORE APPLICATIONS THAN ANY OTHER MANUFACTURER IN THE WORLD 
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DESIGNED 


TO HELP YOU SELL 





\X) ITH these instruments on your machines, 
you will get that extra beauty that adds so 
much to the sales appeal. Each instrument is 
sleek and modern looking—to meet modern 
requirements. Each is designed to help you sell. 








And the quality is in keeping with this clean- 
cut appearance. For not only are they attrac- 
tive, but they’re easy to read, sturdily built, 
and—more important—highly accurate. G-E 
reputation—a reputation that helps you sell 
—is behind each instrument. 
















J 
Our engineers will be glad to adapt one of 
these designs to meet your requirements 
if necessary, they will submit special designs 


or, 









to fit your product. Their skill is shown in 
dozens of designs on machines throughout the 
country. Make General Electric your head- 








quarters for electric measurement. 






For detailed information on the small instru- 
ments for built-in service, see Bulletin GEA- 
1239C. Address your nearest G-E sales office, 
or General Electric, Dept. 6E-201, Schenectady, 
or. hs 
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WHAT'S GOING ON— 





ELIHU THOMSON PASSES ON 


One of the foremost men of science of this age, and an 
outstanding electrical engineer in many fields of ac- 
complishment, Elihu Thomson died at his home on 
March 13th, after an illness of several months, at the 
age of 83. Dr. Thomson’s contributions to the prog- 
ress of the electrical industry were many and included 
fundamental determinations in the field of alternating 
current practice, transformers, meters, motors, radio, 
resistance welding and x-ray research. He also spon- 
sored a number of non-electrical developments of far- 
reaching value and significance. 

In 1883 Professor Thomson was the principal or- 
ganizer of the Thomson-Houston Electric Company, 
which was later merged with the Edison General Elec- 
tric Company to form the General Electric Company 
of today. Mr. Thomson was associated with General 
Electric at the time of his death and had been for 54 
years. 


MEETINGS AHEAD 









American Management Association. 
meeting, April 15-16, Detroit, Mich. 
W. 42 St., New York, N. Y. 

National [Industrial Service Association. An- 
nual convention, April 19-21, at Chicago. E. C. W. John- 
son, 444 S. Pennsylvania St., Indianapolis, Ind. 

Second Machine Tool Electrification Forum. 
April 19-22, East Pittsburgh, Pa. Westinghouse Elec. 
& Mfg. Co., East Pittsburgh, Pa. 

International Association for Testing Materials. 
International congress, April 19-24, London, England. 
K. Headlam-Morley, 28 Victoria St., London, S.W.1I., 
England. 

American Zinc Institute. 
26-27, St. Louis, Mo. E. 
York, N. Y. 

Chamber of Commerce of the United States. 
Twenty-fifth annual meeting, April 26-29, Washington, 
D. C. D. A. Skinner, Washington, D. C. 

Association of Iron and Steel Engineers. 
28-29, Buffalo, Nix: 
burgh, Pa. 

National Machine Tool Builders Association. 
Spring meeting, May 3-4, Chicago, Ill. F. F. Selbert, 
10525 Carnegie Ave., Cleveland, Ohio. 

American Institute of Electrical Engineers. 
Northeastern district meeting, May 5-7, Buffalo, N. Y. 
H. H. Henline, 29 W. 39 St., New York, N. Y. 

Institute of Radio Engineers. May 10-12, New 
York, N. Y. H. P. Westman, 330 W. 42 .St., New 
York, N. Y. 

National Fire Protection Association. 
Chicago, Ill. A. R. Small, 207 E. Ohio St., Chicago, Il. 

National Battery Manufacturers Association. 
Spring convention, May 13-14, Washington, D. C. W. 
J. Parker, 7 E. 44 St.. New York, N. Y. - 

National Electrical Manufacturers Association. 
Spring meeting, May 16-20, Hot Springs, Va. W. J. 
Donald, 155 East 44 St., New York, N. Y. 


Production 
Alvin E. Dodd, 330 























Annual meeting, April 
V. Gent, 60 E. 42 St., New 










April 
3rent Wiley, Empire Bldg., Pitts- 















May 10-14, 











ELECTRICAL MANUFACTURING 


HOW TO REDUCE BULK 
IN YOUR MACHINES 


Use G-E Series-Wound Motors 




































ENAMELED 
MAGNET WIRE 


Meets the most rigid require- 
ments governing the production 
of Radio and Ignition Coils 





Have you the problem of reducing the 
size of small motor-driven machines? If so, it 
will pay you to investigate the use of G-E 
fractional-horsepower, series-wound motors for 
those applications where the load is directly 
connected and the service intermittent. Hair 


HiGHEst grade gum enamel used in 
the coating compound, plus a new 
coating method, gives a uniform smooth 
flexible coating which is extremely adher- 
ent, and considerably in excess of all high 
standard specifications. 


Electrical properties of enamel film also 
above these specifications . . . Permanence 
of film is unequalled . . . Finest spools and 
spooling assures free unwinding, either 
from revolving or stationary spool... 
Well-filled spools of one piece wire, even 
in finer sizes, is guaranteed. 


Mercury Process Tests guarantee the 
uniformity of Leak-Proof Wire. 


dryers, food mixers, and portable tools are 
typical applications. 


Build this powerful little motor directly into 
your machines — either by making the motor 
housing part of the finished device, or by using 
a set of motor parts for built-in applications. 
Your devices will be lighter in weight, more 
compact, and more pleasing to the eye. 


Series-wound motors are applicable to many 
devices and are available in a wide variety of 


In the field of fine wire manufacture, the 
horsepower and speed ratings. Our engineers 


Hudson Wire Company has a long-estab- 
lished and responsible position. Unusual in- 
sulation requirements are given prompt at- 
tention; and we will be pleased to quote you. 


WINSTED DIVISION 


HUDSON WIRE CO. 
Winsted, Conn. 


We also offer high grade cotton and silk 
covered wire, cotton and silk over enamel; 
and Litz Wire in standard constructions. 


have made many money-saving suggestions to 
manufacturers for the use of this and other 
types of G-E fractional-horsepower motors. 
Why not avail yourself of their services? Write 
to General Electric Company, Dept. 6A-201, 
Schenectady, New York. 


070-184 
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WHEN TIME SAVES MONEY 


YOU PROFIT 


ONTROL of timing 


helps you save your 






customer money. It reduces spoilage, reduces 
waste, and leads to better products and more 
efficient workmen. All these are economies in 


which he, and you, are interested. 


You can give him these economies and profit 
yourself by putting G-E time switches on your 
machines. This accurate, automatic control 
offers you additional selling points and greater 
opportunities for sales. Every time it saves your 


customer money, you profit. 


Here are examples of its use: 


Hydraulic presses 

Tire molds 

Plastics molds 

Heat-treating equipment 

Many other curing processes 

Carpet driers 

Photographic printing machines 

Laundry-type washing machine 

Fire-pump control 

Paint mixers 

Cement mixers 

Asphalt mixers 

Dough and other batch mixers 

Violet-ray apparatus 

Safes, cash boxes, cash drawers, and other money-protective 
devices 

Conveyor-load signaling 


NR RS SS SES SESS +f + SEESEEROSESEm 


nn ae Reena eee Seen RSS S ee SSeS SSeS SSS Sea RS See 


Would you like to know how a G-E time 
switch can help your machine? Write to your 
nearest G-E sales office, or Dept. 6E-201, Genera! 
Electric, Schenectady, N. Y. 








440-108 
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WHATS GOING ON—— 


LAMME MEDAL TO FRANK CONRAD 


In recognition of “pioneering and basic developments 
in the fields of electric metering and protective sys- 
tems,” the 1936 Lamme Medal award of the American 
Institute of Electrical Engineers has been made to Dr. 
Frank Conrad, assistant chief engineer of the Westing- 
house Electric and Manufacturing Company. Presen- 
tation will be made at the Summer convention of the 
institute in Milwaukee in June. 


MASON PRESIDENT OF NASH-KELVINATOR 


G. W. Mason has been named President of the Nash- 
Kelvinator combine. C. W. Nash is Chairman. This 
follows the generally anticipated developments in the 
merger of the Nash Motors Company and the Kelvi- 
nator Corporation (ELEcTRICAL MANUFACTURING, De- 
cember, 1936, p. 72). 


PRODUCT AND PART PRICES RISE 


Responding to rising materials, labor and manufactur- 
ing costs, electric refrigerator manufacturers will, it is 
understood, advance their lists 3 to 5 per cent, and 
in some instances as much as 10 per cent over 1936 
prices. It is reported that some factors in the trade 
expect further increases against 1937 lines before the 
selling season ends. 

Wholesale commodity prices, as reported by the Bu- 
reau of Labor Statistics, are running at about 86 per 
cent of the 1926 average. 

Illustrative of current trends, three leading type- 
writer manufacturing companies announce a price in- 
crease of 5 per cent, effective April Ist. Underwood- 
Elliot-Fisher, announcing the advance, also announced 
a pay increase for its Hartford, Conn., plant which 
brings wage levels there 15 per cent above 1929 rates. 

During March the price for domestic copper swung 
above 17 cents a pound and brought further increases 
in wire and cable prices. Crude rubber futures touched 
the highest point since July, 1929. 


LABOR, STRIKES, CONFERENCES 


To the electrical industry has come close contact 
with the John L. Lewis Committee for Industrial Or- 
ganization. General Electric, following the establish- 
ment of a C.I.O. local at Schenectady, will negotiate 
for its 60,000 employees. 

Meanwhile, members of the United Electrical and 
Radio Workers of America went on strike at the 
Emerson Electric Manufacturing Company. 

Some violence and dramatic interludes greeted the 
conflict between sit-down strikers and deputies at the 
plants of the Fansteel Metallurgical Corporation in 
North Chicago. A strike at Square D is reported. 
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O MEET insis- 

tent demand 
for a broadened 
line of non-ferrous 
coatings, Thomas now an- 
nounces the availability of 
Thomastrip electro Brass 
and electro Nickel coated. 


Thomas specialized pro- 
: duction assures to fabrica- 
tors interested in thesenew 
coatings, the same fine 
; quality and precision 
manufacture that has made 
Thomastrip plain bright 
finish, Zinc coated and 
- Copper coated so popular 
: among steel users every- 
where. 


- We invite you to investi- 
. gate the many advantages 
‘ which Thomastrip pro- 
1 vides. A Thomas represen- 
; tative will gladly cooperate 
with you. Request complete 
information, today. 


BRASS 

NICKEL 

COPPER 
ZINC 


OR PLAIN 
BRIGHT FINISH 


Send for test samples. 
Specify gauge, width, 
temper and finish de- 
sired. 


SPECIALIZED PRODUCERS OF COLD ROLLED STRIP STEEL 





THE THOMAS STEEL CO. 
WARREN, OHIO 
t 
e 
9 RO, 
Sgn 
1 sTeiPQ STEEL 
e BRIGHT STEEL ZINC COATED 


NICKEL COATED . BRASS COATED 
COPPER COATED 
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Se Saks 
PUT SAVINGS “ON ICE” 


| NEEO 110 VOLTS 





(LL FIX IT SO YOU CAN 
USE THESE FELLOWS 


AST year one refrigerator manufacturer used 

more than 2000 small G-E autotrans- 
formers for supplying the correct voltage to 
refrigerators shipped abroad. Voltages vary 
widely in different parts of the world, but by 
supplying these transformers, the manufacturer 
was able to use standard 110-volt, 60/50-cycle 
motors on the refrigerators he sold. This 
meant big savings in motor costs and in stock 
expense. 


This is only one of the many ways in which 
small air-cooled transformers are putting money 
in the pockets of those who use them. They will 
supply low voltages from standard circuits 
for greater safety in operating portable tools, 
or for built-in lighting. They will step up the 
voltage to the proper level at your motors—to 
improve plant operation. G-E air-cooled trans- 
formerscan 
serve you well 
in a multitude 
of applications. 
If you have 
a problem, let 
us know. We'll 
be glad to co- 
operate. Gen- 
eral Electric, 
Schenectady, 
New York. 


























320-74 
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It is a tough, flexible, 


WHAT IS TURBO resilient supplementary | 
OIL TUBING? sleeving for wires in | 
















electrical and radio apparatus. Thoroughly 
impregnated and baked over and over again. 


i WHAT IS ITS _ Resistant to oils, on, 


oisture and friction. 
EFFICIENCY? an be twisted, bent or 


therwise strained and it never loses its true tubular 
duot. fin Geneneeal wad EIGHT TIMES 
SLOWER THAN ANY = OTHER LIKE 
PRODUCT. 


| WILL IT SIMPLIFY pore Te stonderd 
11] PRODUCTION colors—in some sizes 
ti METHODS? —and the fact that its 


inside surface is glassy- 
smooth makes for easy insertion of conductors. 
1 |\11) That color coding is doubly invaluable in assembly 


\}| work. 


| HOW ABOUT — TURBO Oil Tubing is 


furnished in sizes from 
| SIZES? '020 to 1-in. |. D. and 


\\| shipped in bundles or cut to specified lengths on 
order, 


Fast, as we 
| . . AND DELIVERY? site below. 
] orders are made up and shipped the same day we 
receive them—regardless of quantity. 


Reasons Why 


Wagner Motors 
are Preferred 





, They are reliable. All motor parts and completed motors 
are carefully tested to meet exacting specifications according to 
the highest electric motor standards—an assurance to users that 
Wagner motors are reliable, free from defects and will last a 
good long time if properly used. 


v They are economical. Actual tests show that Wagner 
motors consume very little electric current, do not require much 
care, and operate smoothly and easily under all types of load 
conditions 





3 They will give satisfactory service. Wagner mo- 
tors of today are the result of constant improvement in their 
mechanical design and efficiency, gained by 45 years of experience 
in building and designing motors for industry and the home. 
These years of experience have enabled Wagner’s engineers to 
determine the characteristics of motors that are best for satis- 
factory service. 




















































4 They can stand rough treatment. Wagner motors 
have rolled-steel frames—strong, rigid—will not get out of align- 
ment — unbreakable. 


5 They require very little attention. The life of 
motors depends upon the conditions of operation to which they 
are subjected and the care they receive. Wagner motors are so 
constructed that wear between moving parts is reduced to a mini- 
mum. In addition, Wagner motors are equipped with large oil 
wells and have special lubrication systems so that only periodic 
oiling i¢ necessary. 





6 They are well-designed. Due to precision of manufac- 
ture, careful selection of materials and parts, and intelligent en- 
gineering, Wagner Motors have all the features that contribute 
to efficiency, and yet are unusually compact in design. 


OIL TUBING 


7 Convenient service facilities. Wagner maintains 25 finds its need in all manner of electrical and | 
branch offices, warehouses, and service stations in all parts of the radio work—since 1920 it has been the stand- 
country. Each branch carries a complete stock of parts available ard in its particular field of insulation. 


for immediate shipment. Thus, when there’s trouble with any 


type of motor, Wagner can give better and quicker service. and SATURA TED SLEEVING \ 


The above are just a few of the many reasons why Wagner It is a heavily varnished woven cotton tubing for 


motors are preferred. Many motor buyers prefer Wagner use where extreme voltages ar 
motors because they know that the Wagner line is so ges are not encountered. 








diversified in types and ratings that they can get, without Tough, pliable and flame resistant. 

special designing, exactly the right motor for their job. 

Others prefer Wagner motors because they like the co- Orders for BRAND insulating 
operation and helpful assistance the Wagner sales- materials requiring immediate 


engineers give them when solving their power-drive 


ae WILLIAM 
When considering your next motor application or in- 


stallation problem, avail yourself of Wagner’s service. 
Wagner engineers will be glad to work with you and 
help you select the correct motor for your job. Descrip- 
tive literature will be sent upon request. 


shipments, regardless of quantities, 
go out the day received. 


MS137-1J IN 


W. 3 F] g ° c Orporation "1080 ae STREET AND COMPANY 


pbtauaditicdnes eels ene, 268 FOURTH AVENUE « » NEW YORK,N. Y. 


Since 1920, The Finest In Insulation 
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TEAMWOR 


THAT COUNTS 
in Motors 
... AS WELL 
AS IN SPORTS 
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Teamwork always over- 
shadows individual bril- 
liance and this holds true 
in motors as well as in sports. 


A well designed motor is not 
an efficient motor in operation 
unless equipped with the 
proper brush. The pivot man 
of all motor operations is the 
brush and it can and does 
make up the difference be- 
tween a motor and a good 
motor, regardless of the design. 
Ohio “Brush Clinic” engineers 
will gladly help you as"’brush 
experts” when your motor is 
being designed. We will 
assume the full responsibility 
of producing a scientifically 
correct “@ailor-Made” brush 
for your specific motor needs. 
It will cost you nothing. 

Write today and one of our 
engineers will gladly work 
in co-operation with your 
engineering department. 


tat OHIO CARBON co. 


12508 BEREA ROAD 
CLEVELAND + OHIO 


















Here Gt Is! 


THE 


Inattument 


L' of 1000 Uses 





COMPLETE A.C.—D.C. Br ag 
HANDY SIZE a 4 5% PANEL 


POCKET VOLT-OHM-MILLIAMMETER 


Engineers are very enthusiastic about this pocket size instrument, 
sturdy and precision built. Handy for laboratory, shop or field use. 
Model 666 
Has 3” Sq. Triplett Rectifier Type Instrument. 
A.C.-D.C. Voltage Scales Read: 10-50-250-500-1000 at 1000 
ohms per volt. 
D.C. Milliampere Scale Reads: 1-10-50-250. 
Ohms Scales Read: Low 14-300; High 250,000. 
Size—3 7%” x 574” x 2” 
Black Molded Core and Panel. 
Low Loss Selector Switch. 


Complete with ceracer —~ money and Test Leads. 
DEALER PRICE. ..$15.00 


A complete cones foe all servicing oul ébin ‘ateie: Can be used 
for all A.C.-D.C. voltage, current and resistance analyses. 

Attractive Heavy Black Leather Carrying Case with Finished Edges 
and Strap. Model 669, supplied extra. Dealer Price .. .. .. ..$3.00 


WRITE FOR CATALOGUE 





The Triplett Electrical Instrument Co. 
314 Harmon Ave., Bluffton, Ohio 
Without obligation please send me 
agasneaae’ More information on Model 666. 

iinweedhks DO es IME onc ceenentdeccansecddecéitaceseuacs 









ELECTRIC 


SOLDERING 


% Compressed pure cop- 


per replaceable tips 


% Solid copper cores 


% Hermetically sealed 


windings 


% Instant adjustment of 
handle length 


% Ventilated hardwood 
handles 


% Cord strain relief 


%& Wound in eight sizes, 


for all standard volt- 


ages 


STANLEY TOOLS 


i oe 2 ee 





bY 


WINDINGS 
SEALED LIKEA 


LAMP FILAMENT 


The heating element in a Stan- 
ley Electric Soldering Iron is pro- 
tected like the filament of an 
incandescent lamp. It is hermeti- 
cally sealed against oxidation, 
flux fumes and moisture. | 

YOU will benefit from the | 
longer life this assures under the | 
severe test of continuous opera- 
tion. One of these quality irons 
will outlast many less expensive 
tools. 

YOUR MEN will take pride in 
the fine quality work they can 
turn out because the uniform 
heat is constantly maintained. 

Compare the features of this 
soldering iron—the iron that was | 
developed when the world’s lead- | 
ing designers of quality tools put | 
their heads together to make the | 
best soldering iron possible. De- | 
scriptive folder sent on request. | 


CONN. 









Two contacts, both tungsten, yet as different as 
coal and diamonds. Each is good for a certain pur- 
pose, yet when both are tried on the same job, one 
succeeds, the other fails. 

Fansteel makes 9 grades of tungsten of different 


| physical characteristics, and many more grades 


and alloys of molybdenum, silver and precious 
metals. 

One of these materials is the perfect contact 
for your product. Turn your contact problem over 
to Fansteel engineers, who will submit recom- 
mendations based upon thorough studies and 
repeated tests. 


FANSTEEL 


METALLURGICAL CORPORATION 
NORTH CHICAGO, ILLINOIS 


TANTALUM . TUNGSTEN MOLYBDENUM 
ACID PROOF EQUIPMENT TANTALUM CARBIDE 
ABRASION RESISTING ALLOYS COLUMBIUM 


Clectucal Contacts 
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“GRADE A” 
IN CERAMICS 


With half a century of ceramic ex- 
perience to draw upon, General 
Ceramics Steatite products are 
highly developed for application 
to electrical devices. @ Small insu- 
lating details of General Ceramic 
Steatite for low voltage insulating 
requirements are strong, never 
“leak” electrically and are pre- 
cisely made. Bushings, studs, ter- 
minal sleeves, contact pushers, and 
a wide variety of parts, automati- 
cally produced at reasonable prices, 
are available. © Obtain the facts 
about General Ceramics Steatite. 
It's “Grade A” in the ceramic field! 


GENERAL CERAMICS COMPANY: RCA BUILDING - NEW YORK 


DIELECTRIC PRODUCTS CORPORATION - Acrketing Agents* 245 CUSTER AVENUE - JERSEY CITY-N-J- 
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‘ Courtesy Uniled Air Lines 





te a Fast ... Reliable 
!/7*-sBIRTMAN 
ca OPP PAL Ast) RELAYS BY GUARDIAN 


VS 


When these great liners hurtle from coast to coast, covering 




















BIRTMAN ELECTRIC COMPANY 
Chicago 
Users of Birtman Automatic 
Irons may select the degree 
of heat best suited to the 
work at hand, and such iron 
heat is then automatically 
maintained by the Birtman 
thermostat. This thermostat 
is actuated by a piece of 
Chace Thermostatic Bimetal. 
If your product calls for 
automatic action at given 
temperatures, then specify 
Chace Thermostatic Bimetal 
actuated controls. Always 
dependable and fool-proof. 


vay CHACE co. IED, \ ELECTRIC 


1608 Beard Avenue - - - Detroit Mich. 1627 W. WALNUT STREET CHICAGO, ILLINOIS 





distances in a few hours that formerly took days, they’re 
guided and guarded by Relays by Guardian. They depend 
on Guardian Relays for automatic band switching of the 







radio aloft and aground . . . protecting the instruments 
against sudden overloads . . . automatically lighting the 
landing field flood lights. These units must not fail—lives 
depend upon their perfect functioning—therefore the 
builders specify Relays by Guardian. 
















Send us your relay problems. We'll gladly submit sample 
relays, made to your specifications without cost or 
obligations. 


Solenoids—Step-U p Switches—Counters 


Write for illustrated catalog, “Relays by Guardian” 
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A complete listing of recent electrical pat- 
ents arranged for ready reference accord- 
ing to 21 product groups. The alphabet- 
ical list on the last pages offers a guide to 
those corporate patentees connected with 
the preceding listing by product groups. 
Individuals, as patentees, are not included. 


(A) Generation C-11 (2,071,469) Storage Bat- 

tery. 
ie: (2.070.718) i caniens tiie C-12 (2,071,897) Battery Tool. 
A-1 aasalete Dynamo : C-13 (Design 103,153) Storage 


hie Tee I Battery Cell Cover 
A-2 2,070,8 Jynank «& meres 3 elk AC : 
nae (2,070,043) foutan! C-14 (Design 103,189) Dry Cell 
A-3 (2,070,949) Welding Cur Reactivator Housing. 
gent Generation. C-15 (Design 103,238) Battery 
A-4 (2,070,972) High Voltage Box. 
Generator. 
A-5 (2,071,536) Generator. 
A-6 (2,071,839) | Dynamo-Ma- (D) Control and Regulator 
chine. 5 fee asd Units 
A-7 (2,071,977) Coil Winding ; 
for Dynamo-Machines. D-1 (2,069,200) Current Dis- 
pensing Device. 
D-2 (2,069,218) Variable Con- 
i nductors, Insulators denser. 
(B) Lines, Co ’ D-3 (2,069,222) Signal. 


B-1 (2,069,575) System of Dis- D-4 (2,069,305) Automatic Re- 
tribution. set Circuit Breaker. __ 

B-2 (2,069,903) Insulating Ma- D-5 (2,069,440) Friction Clutch 
terial. Rheostat. ts 

B-3 (2,070,141) Cable. D-6 (2,069,610) Direct Acting 

B-4 (2,070,268) Dielectric Me- Regulator. 


D-7 (2,069,625) Control Device. 


ium. 4 Se uae : 
d D-8 (2,069,627) Tuning Control. 


B-5 (2,070,271) Contact. 


B-6 (2,070,321) Contact for _D-9 (2,070,175) Combination 
Satter. Limit Switch. 

B-7 (2,070,678) Coaxial Conduc- D-10 (2,070,305) Circuit Inter- 
tor. or : =e: 

. 2,070,714) sulz Ma- )-11 (2,070,433) Thermostat. 

ine —" erica » D-12 (2,070,435) Condenser. 

B-9 (2,070,974) Cable System D-13 (2,070,476) Circuit Con- 
and Joint. F trolling Device. . 

B-i0 (2,071,002) Connector. D-14 (2,070,644) Device. 

B-11 (2,071,102) Oil Filled D-15 (2,070,683) Switch. 
Cable. aoe D-16 (2,070,741) Mercury 

B-12 (2,071,231) Insulator. Switch. 


B-13 (2,071,452) Low Dielectric o~ (2,070,801) Electrolytic 
pee eee ees Cell. 
Loge Corie Feed ing De “BIB (247103) Dry. Electro 
cee ae ‘sai ytic Condenser. 
fects in Cable Shenths. D-19 (2,071,104) Dry Electro- 
lytic Condenser. 
. D-20 (2,071,158) Circuit Inter- 
(C) Batteries inate. 
D-21 (2,071,173) Timer. 


a (2,069,463) Storage Battery D-22 (2,071,202) Time Relay. 
"Cc 2 (2,069,737) For Controlling et lee mee 
eg See ee ce D-24 (2,071,447) Circuit 
i ens Voltage of Storage Bat- Ricahed: a — 
| C-3 (2,070,172) Radio Battery ~* , D-25 (2,071,595) Are Dissipat- 
Cabinet sl oe ? ing Device. 


C-4 (2,070,259) Battery Cable <r. (2,071,848) Circuit 
RT eee, Batten’ Best 'D-27 (2,071,857) Broad Range 
le es , Time Limit Relay. 


Ss 


' we fay eg Seal D-28 (Design ~ 103,162) Design 

‘ for Batteries. for Timer Case. mee ; 

i C-7 (2,070,541) Storage Battery D-29 (Design 103,309) = Air 

; Charge Control. , Conditioning Control Casing. 

| C-8 (2,070,612) Producing, Stor- D-30 (Design 103,356) Trans- 

i ing and Distributing Energy. . former. 

; C-9 (2,070,921) Vent Plug with oe 

i Automatic Feeding Valve for (E) Circuits, Systems, Apparatus 

; Storage Batteries : : ; 

; C-10 (2,070,979) Nonspillable E-1 (2,069,223) Interconnecting 
Storage Battery. Telegraph Repeater. 


General Purpose Motors fill 
a need BUT they should 
never be used when a spe- 
cial motor is necessary for 


most effective operation of 
your particular equipment. 


Copies of patents mentioned may be 
obtained by sending 15 cents for each 


MANUFACTURING, 


numbers, over five, are ten cents a copy. 
Those readers seeking a more specialized 





These motors were designed in all details for the 
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E-2 (2,069,224) Interconnecting 
Telegraph Repeater. 

E-3 (2,069,251) Interconnecting 
Telegraph Repeater. 

E-4 (2,069,283) Arc Device. 

E-5 (2,069,495) Hydrogen Regu- 
lator for Converter Spark Gaps. 

E-6 (2,069,510) Control. 

E-7 (2,069,512) Elevator Con- 
trol. 

E-8 (2,069,516) Control. 

E-9 (2,069,521) Polyphase Oscil- 
lator. 

E-10 (2,069,599) Circuit Con- 
troller. 

E-11 (2,069,633) Frequency De- 
termining Unit for Piezoelectric 
Crystal Controlling Oscillators. 

E-12 (2,069,825) AC. Regulator. 

E-13 (2,069,837) Automatic Gain 
Control Circuits. 

E-14 (2,069,869) Automatic Tone 
Control Circuit. 

E-15 (2,069,932) Electrical Sys- 
tem. 

E-16 (2,069,954) Stop Motion 
for Circular Looms. 

E-17 (2,070,075) Control. 

E-18 (2,070,118) Burner Appa- 
ratus Control. 

E-19 (2,070,310) Recording 
Mechanism. 

E-20 (2,070,323) Drive System. 

E-21 (2,070,340) Remote Meter- 
ing and Service Control Apparatus. 

E-22 (2,070,418) Multiplex Cable 
Code Telegraphy with Diversity 
Reception. 

E-23 (2.070,446) Thyratron In- 
verter Stabilizer. 

E-24 (2,070,450) Direct Gene- 
rator and Transformer and Cir 
cuit Arrangement. 

E-25 (2.070.462) Parallel Opera- 
tion of Thyratrons. 

E-26 (2.070,473) Control. 

E-27 (2,070,475) Spark Cap Ap- 
paratus. 

E-28 (2,070,617) Boiler Feed 
Water Reculator. 

E-29 (2,070,640) Method of De- 
tection. 

E-30 (2.070,647) Crystal Oscil- 
lator Circuits. 

E-31 (2,070.656) Frequency-Se- 
lective Transmission Circuit. 

E-32 (2,070,666) Modulating 
System. 

“E-33 (2,070,668) Wave Trans- 
mission Network. 

E-34 (2,070,677) Transmission 
Network. 

E-35 (2,070,750) Regulator Sys- 
tem. 

E-36 (2.070.774) Reception of 
Signaling Impulses. 

E-37 (2.070,900) Thermionic Re- 
lay Circuit. 





main drive and the hoist of a storage battery 
operated materials handling truck. 


ELECTRIC SPECIALTY CO. sr 


service for 
subjects are invited to state their require- 
copy wanted to the Editor, ELECTRICAL ments. ELECTRICAL MANUFACTUR- 
ING is able to offer a supplementary 
Avenue, New York City. Additional and individualized coverage of this 
nature at a cost depending upon the 
service rendered. Address the Editor. 


the coverage of patent 


E-38 (2,070,913) Translation of 
Modulated Current into a Series of 
Impulses. 

E-39 (2,070,950) Code Signaling. 

E-40 (2,070,958) Frequency De- 
termining. 

E-41 (2,070,967) Temperature 
Control. 

_ E-42 (2,071,113) Detection of 
Frequency Modulated Signals. 

E-43 (2,071,140) Automatic 
Printing Telegraph. 

_ E-44 (2,071,142) Automatic An- 
ticipatory Control. 

E-45 (2,071,176) Machine Tool 
Control. 

_ E-46 (2,071,178) Air Condition- 
ing. 

E-47 (2,071,180) Controlled and 
Operated Lathe. 

E-48 (2,071,184) Indicating Sys- 
tem. 

E-49 (2,071,189) Valve Convert- 


ng. 

E-50 (2,071,190) Power Trans- 
mission. 

E-51 (2,071,194) Automatic 
Regulator Control. 

4-52 (2,071,227) Portable Tele- 
communications. 

_E-53 (2,071,283) Supervisory 
Circuit. 
_E-54 (2,071,423) Ultra High 
F requency Oscillation Generator. 

E-55 (2,071,446) Control. 

E-56 (2,071,476) Telegraph Sys- 
tem. 

E-57 (2,071,515) Electron Multi- 
plying Device. 

E-58 (2,071,516) Oscillation 
Generator. 

E-59 (2,071,561) High Fre- 
Guency Apparatus. 

E-60 (2,071,564) Cyclic Variable 
Frequency Oscillator. 

E-61 (2,071,689) Distant Trans- 
mission of Angular Movements. 
_ E-62 (2,071,703) Automatic Suc- 
tion Primer for Oil Field Service. 

E-63 (2,071,718) Variable Load 
Brake. 

E-64 (2,071,722)  Electropneu- 
matic Brake. 

E-65 (2,071,737) Magnetic Track 
Brake Construction. 

E-66 (2,071,739) Amplifier for 
Listening Devices. 

E-67 (2,071,784) Attachment for 
Dobby Heads. 

E-68 (2,071,805) Reversible Con- 
version. 

E-69 (2,071,820) Elevator Sys- 
tem. 

E-70 (2,071,826) Battery Charge 
Control for Small Power Plants. 

E-71 (2,071,832) Compensator 
for Metering Svstems. 

E-72 (2,071,833) AC. Compen- 
sator. 


USE MOTORS DESIGNED FOR YOUR MACHINE! 


“ESCO” Engineering Serv- 
ice has solved many Motor 
Problems which have baf- 
fled other manufacturers. 
Our engineers stand ready 
to work out your applica- 
tions for you. 





ELECTRICAL MANUFACTURING 




































Just as a great actor is capable of per- 
forming varying roles with equal genius, 
so “Castell’’ meets every need in the 
whole field of pencil craftsmanship. 
Whatever the drawing...be it an archi- 
tectural rendering, sketch, blueprint, 
elevation, layout or tracing “Castell” has 
the correct pencil for each particular 
assignment. 





Oe ks 


18 accurate degrees range from 7B which 
can produce the intensity of India ink to 
9H for special exitra-fine lines. This amaz- 
ing versatility, this uniformly superior 
quality in every degree makes “Castell” 
the choice of pencil craftsmen the world 
over. You, too, will do better work with 
“Castell”. 


WITH THE COMPLIMENTS OF 
THE MAKERS OF 


Ea 2609 W ILMINGTON 


rs VULCANIZED FIBRE 


Pah 


pock 
Decima 


ey 
al Tough, strong, dense, yet ae in weight and attractive 


in appearance, WILMINGTON FIBRE is the material 
that has literally hundreds of applications for electrical 
use. 


It is a perfect insulator against current (heat, shock, noise 
and vibration, too) .. . yet machines easily into parts of 
all sizes and shapes. ‘Thus, it has every desirable prop- 
erty without penalty of excessive fabrication costs. 


We invite you to investigate thoroughly its qualifica- 
tions. A copy of our Treatise on Fibre, samples and 
prices will convince you. And, your inquiry involves 
no obligation. 


Write, today! 


WILMINGTON FIBRE SPECIALTY COMPANY 
CMANUFACTURERS: OF GENUINE VULCANIZED! (FIBRE 





WILMINGTON, DELAWARE 
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KANTHAL FURNACE elements which have 


been cold coiled and corrugated. 


KANTHAL IS DUCTILE 


It may be formed into spirals or corrugated 
elements similarly to nickel-chromium and other 
common resistance metals. This feature with its 
higher resistivity, lighter weight and = greater 
resistance to corrosive gases makes it desirable for 
those seeking this unusual combination in heating 
element. 

















































Write for list of proven applications in your field. 


TheC. 0. JELLIFF Mig.Corp. 
SOUTHPORT, CONN. 


MERCOID CONTROLS 


Designed to automatically regulate 


electrically operated equipment in 
accordance with changes in tem- 
perature, pressure, vacuum, fluid 
level or mechanical movement 


——————— 


They are generally employed for the contro! of 
motor driven heating, air conditioning or refrig- 
eration equipment; electric space or tank heaters, 
and for numerous other industrial applications. 


WELL KNOWN MERCOID SWITCH 


Available in different 
types. These mercury 
contact switches are not 
affected by dust, dirt or 
corrosion. There is no 
open arcing, pitting or 
sticking of contacts. 
They operate indefinitely without deterioration. 


Mercoid switches are recommended wherever 
dependable service is an essential requirement. 


Nee Sete ae Sea e eae See ees SSeS a Sena eee aan 





Please send Catalog No. 100ME. 
Name— 


\| Address —— 
' 








E-73 (2,071,834) Polyphase Im- 
pedance Drop Compensator. 
E-74 (2,071,855) Ship 

sion Stability Control. 
E-75 (2,071,860) Apparatus. 
E-76 (2,071,902) Tunable Se- 
lector Circuits. 
E-77 (2,071,958) 
termittent Effects. 
E-78 (2,071,968) 
verting System. 


Propul 


Producing In 


Valve Con- 


E-79 (2,071,984) Voltage Con- 
trol Circuit. 
E-80 (2,071,997) Water Soften- 


ing Apparatus. 

E-81 (2,072,025) 
Controlling System. 

E-82 (2,069,490) 
Control. 

E-83 (Reissue 20,265) Telegraph 
Circuit. 


Temperature 


Distillation 


(F) Testing, Measuring and 
Instruments 


F-1 (2,069,279) 
ing Apparatus. 

F-2 (2,069,562) For Analysis of 
Chemically Purified Water. 

F-3 (2,069,876) Timing 
ment. 

F-4 (2,069,909) Watch Synchro- 
nizer. 

F-5 (2,070,339) Can End In- 
spector. 

F-6 (2,070,623) For Measure- 
ment of Rotational Velocities. 

F-7 (2,070,664) Photoelectric 
Exposure Meter. 

F-8 (2,070,842) Hp. Meter. 

F-9 (2,070,912) Exploring 
Holes. 

F-10 
Compass. 

F-11 (2,071,217) 


Liquid Measur 


Instru- 


Bore 
(2,070,823) Gyroscopic 


Calibrating 


Meter Having Plurality of Con- 
stants. 
F-12 (2,071,279) For Testing 


Ignition Coils and Condensers. 
F-13 (2,071,408) Microscope. 
F-14 (2,071,599) Tester for In 

ternal Combustion Engines. 

F-15 (2,071,607) Hydrometer. 
F-16 (2,071,697) Volumetric 

Analysis -Apparatus. 

F-17 (2,071,936) Watt-Hour Me- 
ter. 


(G) Electronics, Tubes 


G-1 (2,069,441) Electron Tube. 

G-2 (2,069,460) Cathode Ray 
Tube. 

G-3 (2,069,505) 
ing Device. 

G-4 (2,069,507) 
charge Tube. 

G-5 (2,069,532) Thermionic Fil- 
ament of Variable Canacity. 

G-6 (2,069,637) For Making 
Electron-Emitting Cathodes. 

G-7 (2,069,814) Discharge De- 


Light Measur- 


Electron Dis- 


vice. 
G-8 (2,069,832) Discharge De 
vice. : 
G-9 (2,069,867) Electron Emit- 
ter 


G-10 (2,070,319) For Influencing 
Character of Electron Rays. 

G-11 (2,070,501) Pool-Type Dis 
charge Device. 

G-12 (2,070,691) 
charge Device. 

G-13 (2,070,816) Gas-Filled Dis 
charge Tube. 

G-14 (2,070,968) Anode for Elec- 
tron Discharge Devices. 


Electron Dis- 


G-15 (2,071,057) Electronic Re- 
lay. 
‘G-16 (2,071,311) Micro-Wave 


Oscillator and Detector. ; 
G-17 (2,071,382) Electron Dis- 
charge Device. 


G-18 (2,071,517) Multipactor 
Phase Control. 

G-19 (2,071,522) Thermionic 
Cathode. 


G-20 (2,071,597) Stem for Elec- 
tron Discharge Devices. 

G-21 (2,071,630) Multiple Elec- 
trode Thermionic Tube. 

G-22 (2,071,696) Anode Con- 
struction for Discharge Tubes Hav- 
ing Rotary Anodes. 

G-23 (2,071,748) Rectifier Tube. 

G-24 (2,071,849) Discharge De- 
vice. 


LATEST ELECTRICAL PATENTS 


G-25 (2,071,874) Discharge Tube 
or Incandescent Lamp. 


(H) Radio, Television, Wireless 


H-1 (2,069,328) Loudspeaker In- 
stallation for Automotive Radio 
Sets 

H-2 (2,069,337) Multigrid Tube 
Regenerative Circuit. 


_ H-3 (2,069,405) Radio Receiv- 
ing Arrangement. 
H-4 (2,069,513) Radio Trans- 


mitting and Receiving. 
H-5 (2,069,518) Radio Receiver. 


H-6 (2,069,538) Radio Optical 
Modulation. 
H-7 (2,069,614) Remote Control 


Circuit. 
H-8 (2,069,809) Automatic Vol- 
ume Circuit Control. 


H-9 (2,069,813) Fading Elimi- 
nation. 
H-10 (2,069,854) Automatic 


Noise Suppressor Circuit. 

H-11 (2,070,088) Radio Cabinet. 

H-12 (2,070,112) Police-Commu- 
nication System. 

H-13 (2,070,354) 
ing Circuit. 

H-14 (2,070,651) 
rection Finding. 

1-15 (2,070,732) 
ing. 

H-16 (2,070,772) Eliminating 
Hum in Push-Pull Circuits. 

H-17 (2,070,779) Radio Tune-In 
Control Device. 

H-18 (2,071,170) Sound Distri- 
buting Panel and Baffle for Radio 
Loudspeakers. 

H-19 (2,071,284) Indicating De- 
vice. 

H-20 (2,071,398) Radio Receiver. 


Radio Receiv- 
Wireless Di- 


Radio Receiv- 


H-21 (2,071,733) Reception Sys- 
tem. 

H-22 (2,071,774) Radio Control. 

H-23 (2,071,858) Radio Receiv- 
ing. 

H-24 (2,071,950) Super-Rezen- 


erative Receiver. 
H-25 (2,072,046) 
Radio Receiver. 
H-26 (Design 103,081) 
Receiving Apparatus. 


Automatic 


Radio 


(1) Motive Power, Magnets 


I-1 (2,069,357) Coil Unit. 


1-2 (2,069,493) Carriage Trav- 
ersing Mechanism. 
I-3 (2,069,694) Motor Suspen- 


sion. 

I-4 (2,069,734) 
paratus. 

I-5 (2,069,767) Compressing Ap- 
paratus. 

I-6 (2,070,447) Ac. Motor. 

I-7 (2,070,590) Control. 

I-8 (2,070,790) Magnetic Induc- 
tion Motor. 

I-9 (2,070,813) Magnetic Clutch. 

I-10 (2,071,224) Shaded Pole In- 
duction Motor. 

I-11 (2,071,384) Vibratory Motor 
Device. 

I-12 (2,071,870) Motor Compres- 
sor Unit. 

I-13 (2,071,943) Electromagnetic 
Clutch. 

I-14 (2,071,950) 
ative Receiver. 

T-15 (2,072,008) 
Speed Motor. 


Discharge Ap- 


Super-Regener 


Adjustable 


(J) Lighting, Lamps, Fixtures 


J-1 (2,069,307) Treating Elec- 

trodes of Negative Glow Devices. 
J-2 (2,069,308) Negative Glow 
Device. 


J-3 (2,069,355) Combined Cir- 


cuit and Flashlight Battery Con- 
nection. 
J-4 (2,069,386) Lamp Making 
Machine. 


J-5 (2,069,387) Lamp Finishing 
Machine. 
J-6 (2,069,468) 
Luminescent Tubes. 
J-7 (2,069,561) 
Lamp. 

J-8 (2,069,597) Apparatus for 
Controlling Arc Lamps. 

J-9 (2,069,638) Lamp. 

J-10 (2,069,713) Lamp for Short 
Wave Length Radiation. 

J-11 (2,069,816) Air Conditioner. 


Suspension for 


Portable Bed 
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1000 Products Improved with 
KURZ-KASCH Molded Parts 


KURZ-KASCH Molding Headquarters have aided countless manufacturers in design- 
ing new beauty, new economy, and new efficiency into over 1,000 products with 
their world-famous molded parts. Must your product withstand. terrific heat, outdoor 
weather, constant vibration, rough handling? Must it be accurate in every minute 
intricate detail? Do you seek QUALITY at fair cost, greater beauty, added con- 
sumer appeal? Regardless of your requirements, KURZ-KASCH has the answer. 
Consult us without obligation. 


Besides molding hundreds of items to manufacturers’ 
individual specifications, KURZ-KASCH carry ‘in stock 
a wide range of Radio Knobs and Dials, Utensil Knobs, 
Terminal Nuts, Instrument Knobs, Gear Balls, etc. 


Send for Catalog Sheets 


KURZ-KASCH, xc. 
DAYTON, OHIO 


Branch Offices 


New York Cleveland Detroit St.Louis Chicago 
Los Angeles Dallas Milwaukee Toronto, Can. 








FREE BOOK 
Write today for swatch book 
containing samples of 15 
different weights and types of 
Cromwell Waterproof Papers 
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small 


Four general types available: 
| Two-Pole, Four-Pole, Geared- 
Head (shown above), and 


@ because Cromwell Waterproof 
Paper is absolutely scratchproof, 
dustproof, rustproof, moisture- 
proof, tarnishproof and non-abra- 
sive. Radios, refrigerators, and 
many other electrical devices and 
appliances today are packed and 
shipped in Cromwell Waterproof 
Paper because it's safe and 
economical. 

Cromwell also manufactures Kraft 
shipping bags to fit any product. 


| Reversing (shown at right). 

| Power ratings range from 

-0002 to .008 horsepower. 

Starting torque ratings range 
from .015 to 8.50 pound- 
inches. These motors are 
precision-made, powerful, 
rugged, and reliable. Self- 
| starting. A.C. only. Send 
for complete set of Data 
| Sheets. Barber-Colman 
| Company, Rockford, Illinois. 





SHADED-POLE 
INDUCTION TYPE 
A. C. MOTORS 
featuring 
UNUSUALLY HIGH 
STARTING TORQUE 


by BARBER-COLMAN 


109 








Pioneer Molders 
con gale 


Electrical 
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SERVICE 


Covering complete line of COLD MOLDED 
eb esem el tapas eietetem tet yietsteye 


PHENOLICS UREAS 
CELLULOSE ACETATE 


American Insulator 
Corporation 


New Freedom, Pa. 


NORTE lcm acraa ti 
Me LL ARLE 


WM. 22 Kua, 
Kual Colion 


NOLU aes 


“We certainly appreciate the spirit of friendliness and co-op- 
eration shown in all the work which you have done for us. 
The material furnished by NOLU was an important factor in 
the successful operation of our Picker. After extensive tests, 
we unhesitatingly commend you upon the ACCURACY OF 
WORKMANSHIP and QUALITY OF MATERIAL we 
consistently found in your product." Signed, M. D. Rust. 


When it comes to bearings, NOLU also has that reputation as 
“ONE OF THE WONDERS OF THE AGE.” We are 
proud to have been able to help the Rust Brothers in perfecting 
their revolutionizing invention. We would also be glad to 
help you. Without obligation, send for samples and prices. 


—aeeSeeenweees ttt tT SESS ES Ss ts seneneennenee 
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LE 
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TEE Sy BEARINGS 


Abs, 


Reg. U. S. PAT. OFF 


NOLU OILLESS BEARINGS COMPANY 


12 E. Johnson St., 


Germantewn, Philadelphia, Pa. 





J-12 (2,070,195) Explosion Re- 
sisting Lighting Fixture. 

J-13 (2,070,316) Portable Flash- 
light. 

J-14 = (2,070,472) 
Flashlight and 
Signal. 

J-15 (2,070,700) Illumination. 

J-16 (2,070,818) Lifesaving 


Combination 


Emergency ‘lrattic 


Jacket with Automatic Lighing 
Unit. 

J-17 (2,070,857) Light Equipped 
Vanity Case. 


J-18 (2,070,973) Interchangeable 
Shaded W all Lighting Fixture. 

J-19 (2,071,159) Lighting Con- 
struction, 

J-20 (2,071,270) Thermostatic 
Socket, Holder, or Coupling. 

J-21 (2,071,369) Flash Lamp. 

J-22 (2,071,426) Luminous Dis- 
ehz arge Tube. 

J-23 (2,071,464) Ionic Discharge 


24 (2,071,557) Combination 
Flashlight and Headlight. 
J-25 (2,071,612) Lamp. 


1-26 (2,071,911) Auxiliary Cir- 
cuit. 

j-27 (2,071,948) Illuminating 
Device 

J-28 (2,071,973) Gaseous Dis- 
charge Device. 

J-29 (2,071,979) Incandescent 
Lamp 


J-30 (D-102,990) 
Wreath Ornament. 

J-31 (D-103,145) Combined Con- 
tact Plug, Lamp Socket and Shade. 


Illuminated 


J-32  (D-103,155) Lens for Sig- 
nal Lamps. 

J-33 (D-103,213) Lamp Shade. 

J-34 (D-103,282) Lamp. 

J-35 (D-103,363) Lamp Support. 


(K) Heating, Refrigeration 


K-1 (2,069,348) Heating Unit. 

K-2 (2,069,772) Refrigeration. 

K-3 (2,069,782) For Defrosting 
Refrigerators. 

K-4 (2,070,482) Heating Device. 

K-5 (2,070,491) Heating System. 

K-6 (2,070,498) Heater. 

K-7 (2,070,748) Refrigerating 
Appar atus. 
K-8 (2,071,148) Defrosting Sig- 
nal for ‘Refrigerators. 
K-9 (2,071,707) 
Melting Glass. 

K-10 (2,071,810) 
pliance. 

K-11 (2,071,937) Clamp for Arc 
Furnace Electrodes. 

K-12 (2,072,032) Water Heater. 

K-13 (Reissue 20,272) Resistance 
Heating Element. 


Furnace for 


Cooking Ap- 


(L) Household and Portable 


Appliances 


L-1 (2,069,506) Motor-Driven 
Kitchen Utensil. 

L-2 (2,069,622) 

L-3 (2,069,654) 
Peeler. 

L-4 (2,069,949) Vacuum 
Cleaner. 

L-5 (2,070,121) Lighter. 

L-6 (2,070,128) Automatic 
Toaster. 

L-7 (2,070,129) Toaster Casinz. 

L-8 (2,070,238) Clock. 

L-9 (2,070,239) Clock. 


Timepiece. 
Vegetable 


L-10 (2,070,290) Cooking Appli- 
ance, 
L-11 (2,070,534) Toaster with 


Detachable Doors. 


L-12 (2,070,604) Thermostat. 


L-13 (2,070,643) Suction 
Cleaner. 5 ; 

L-14 (2,070,682) Suction 
Cleaner. ; 

L-15 (2,070,689) Suction 
Cleaner. 

L-16 (2,070,706) Duplex Waffle 
Iron. 

L-17. (2,070,710) Steam D's 
charge Pressing Device. 

L-18 (2,070,875) Oscillating 


Mechanism for Fans. 


L-19 (2,070,986) Vacuum 


Cleaner. 

L.-20 (2,071,036) Washing Ma- 
chine. 

L-21 (2,071,187) Ironing Ma- 
chine. 


LATEST ELECTRICAL PATENTS 


L-22 (2,071,234) Toaster. 


L-23 (2,071,264) Ironing Ma- 
chine. 

L-24 (2,071,281) Body and 
Fender Straightening Tool. 

L-25 (2,071,293) Automatic 
Roaster. 

L-26 (2,071,614) Vacuum 
Cleaner Construction. 

L-27 (2,071,622) Washing Ma- 
chine. 


L-28 (2,071,777) Illuminated In- 
dicating Device. 


L-29 (2,071,838) Vacuum 
Cleaner. 

L-30 (2,071,888) Ironing Ma- 
chine. 

L-31 (2,072,047) Washing Ma- 
chine. 

L-32 (D-102,992) Refrigerator 
Cabinet. 

L-33 (D-102,994) Casing for 


Suction Cleaner. 

L-34 (D-103,023) Refrigerator. 

L-35 (D-103,071) Combined Re- 
volving Clock & Lamp. 

L-36 (D-103,098) Gear Mechan- 
ism Casing for Clocks. 


L-37 (D-103,255) Vacuum 
Cleaner. 

L-38 (D-103,294) Shaving De 
vice. 

L-39 (D-103,295) Shaving De 
vice. 

L-40 (D-103,322) Ironing Ma- 


chine Gear Head. 


L-41 (D-103,332) Refrigerator. 


(M) Business Machines 


M-1 (2,070,824) 
chine. 

M-2 (2,071,083) Tabulating & 
Computing. 

M-3 (2,071,972) Phonograph. 

M-4 (D-103,361) Phonograph 
Cabinet. 


Calculating Ma- 


(N) Automotive Equipment 


-1 (2,069,238) Trailer Light. 
i-2 (2,069,239) Trailer Light. 
-3 (2,069,320) Spark Plug. 
v-4 (2,069,382) Automobile 
n Signal. 

-5 (2,069,578) Brake. 

Y-6 (2,069,676) Multiple Igni- 
tion Switch. 

N-7 (2,069,682) 
vice. 

N-8 (2,069,895) 
tem for Vehicles. 

N-9 (2,069,931) 
Control. 

N-10 (2,069,936) Direction Indi- 
cator Switch. 

N-11 (2,069,946) Switch. 

N-12 (2,069,951) Spark Plug. 

N-13 (2,069,970) Vehicle & Ac- 
cessory. 

N-14 (2,070,072) Ignition Timer. 


ZZAZ 


Tu. 


= 


AA 


Signaling De- 
Signaling Sys- 


Ignition Timer 


N-15 = (2,070,159) Automotive 
Antenna. : 
N-16 (2,070,516) Combined 


Spark Plug and Suppressor. 


N-17 (2,070,548) Utility Light. 

N-18 (2,070,635) Gasoline 
Heater. 

N-19 (2,070,708) Spark Plug. 

N-20 (2,070,743) Indicating Ap- 
paratus. 

N-21 (2,070,792) Parking Car. 


N-22 (2,070,793) Garage. 
N-23 (2,070,891) Switch. 


N-24 (2,070,994) Backfiring Re- 
lease for Automatic Starting. 

N-25 (2,071,028) Engine Start 
ing. 

N-26 (2,071,042) Automatic 
Starting. 

N-27 (2,071,100) Automobile 
Clearance Sienal. 

N-28 (2,071,177) Engine Throt- 


tle Control. 


N-29 (2,071,254) Spark Plug. 
N-30 (2,071,432) Spark Plug. 
N-31 (2,071,450) Spark Plug. 
N-32 (2,071,538) Clutch & Gear 


Shift Interlock. 
N-33 (2,071,570) 
Snark Plug. 
N-34 (2,071,571) Two-Piece Cen- 
ter Wire Snark Plug. 
N-35 (2,071,572) Radio Shield 
for Spark Plugs. 


Shielded Mica 


N-36 (2,071,573) Ignition Sys- 
tem 
N-37 (2,071,633) Fuel Mixture 


Control. 


ELECTRICAL MANUFACTURING 


for ‘‘Flick-of-the-wrist’’ 
CONTROL «+ Bist 


HERE instantaneous switching 

from one circuit to another is 
desired, OHMITE Tapswitches provide 
safe, simple control. They are perfectly 
adapted to use in testing equipment, 
tapped transformer primaries, thera- 
peutic equipment, X-ray machines 
and a host of other uses. 
These units embody the famous OHM- 
ITE all-porcelain-and-metal construc- 
tion. Furnished from stock with any 
number of taps up to twelve, in either 
the shorting or non-shorting type. 
Write for Catalog No. 16, describing 
this and other OHMITE products. 


OHMITE 


MANUFACTURING CO. 


4343 Flournoy Street Chicago, Ill. 





Manufacturers of Rheostats, Resistors and Tap Switches 





“Care” 


One thing which accounts for the high percentage of repeat 
orders for Peck Products is the extreme care taken to secure 
blue print uniformity. In the Peck plant constant ‘miking” 
and sizing, and vigilant inspection of quality of output are more 
than requirements, they are Jaws! 


If this kind of service at reasonable prices appeals to you, you 
should 


SEND FOR THE PECK CATALOG 


It is virtually a manual, giving technical information about 
screw machine products and springs of much value in product 
design. It is free. 


PECK SPRINGS 


AND SCREW MACHINE PARTS 
The Peck Spring Co., 12 Grove Ave., Plainville, Conn. 
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FRACTIONAL H.P MOTORS 








UNIVERSAL and SHADED POLE 
Y500H.P 77 YioHP 


Illustration shows the Type B, 1/175 to 
1/20 H. P. series wound (Universal) 
available less gear reduction or back- 
geared from 4.4 R.P.M. to 606 R.P.M. 


If you plan to motorize an old product 
or develop a new one and you require a 
fractional horse-power Universal or Shaded 
Pole motor, choose a SIGNAL motor. 
SIGNAL is a specialist in the small motor 
field. The experience gained over a period 
of 44 years of successful motor building is 
reflected in a high quality, dependable, 
priced-right product. Prices are low 
because the complete motor is built by 


SIGNA_.. 


Send us your small motor specifications. 


SIGNAL ELECTRIC MFG. CO. 


Menominee, Michigan 
















































































Y-2 


Over 30 sq. 
inches of Y-26 
Plate are used 
in the heating 
unit of this hair 
dryer. 











HIGH HEAT 
MICA PLATE 


MATERIALLY REDUCES 
PRODUCTION COSTS 


Only natural mica or Y-26 could have been used in the heating unit 
illustrated. But—as natural mica was prohibitive in cost, Y-26 
was used with most satisfactory results. 


To an ever increasing group of manufacturers Y-26 is proving most 
economical, positively efficient and adaptable for every exacting 


insulation requirement. 


Constant testing and use in hundreds of high-heat appliances has 
proved that Y-26 is positively the Equal of Natural Mica in every 
respect, thermally, mechanically and electrically. 


Remember that Y-26 is actually Natural Mica—thin films—built-up 
and bonded together with an inorganic binder having the same 
high-heat resistance as the Mica itself—1200° F. India, 1500° F. 
Amber—and that Y-26 is the Only Product of its Kind in the entire 


Insulating Industry. 


¥-26 is available in any thickness, in standard sheets 31” x 34”, 









in cut or punched pieces of 
any size or shape, or in tub- 
ular form. Sample sheets or 
tubes will be furnished on 
request, for experimental pur- 
poses, without obligation. 


Send today for your copy, 
Handsome New IIlustrat- 
ed MICA Catalog con- 
taining complete details 
on Y-26 as well as on all 
other Nemcoite Mica 
Products. 


NEW ENGLAND MICA COMPANY 


INCORPORATED 


WALTHAM 


MASSACHUSETTS 





LATEST ELECTRICAL PATENTS 


N-38 (2,071,645) Electrode Con- 
tact. 

N-39 (D-103,044) Cigar Lighter 
landle. 

N-40 (D-103,052) Signal Light. 

N-41 (D-103,177) Lamp. 


(O) Railway 


O-1 (2,069,342) Railway Signal. 

O-2 (2,069,634) For Controlling 
Railway Switches. 

O-3 (2,069,870) Track Shunting 
Apparatus. 

)-4 (2,069,874) Control for 
Highway Crossing Signals. 

O-5 (2,069,905) Railway Traffic 
Control. i 

0-6 (2,070,740) Relay. 

O-7 (2,070,789) Gate Operatinz. 

O-8 (2,070,895) Locomotive. 

O-9 (2,071,052) Control for 
Highway Crossing Signals. 

O-10 (2,071,054) Control for 
Highway Crossing Signals. 

O-11 (2,071,056) Railway Traffic 
Control. ; 

O-12 (2,071,223) Current-Collec 
tor Mechanism for Propelled Ve 
hicles. 

O-13 (2,071,640) Train Describ 
ing and Recording. 

O-14 (2,071,754) Door and 
Brake Interlock Device. 

O-15 (2,071,961) Control of 
Highway Crossing Signals. 

O-16 (2,071,995) Control of 
Highway Crossing Signals. 

0-17 (1D-103,318) Trolley Pole 
Head-Enclosing Insulator. 


(P) Signaling; Signs, Advertising 


P-1 (2,069,208) Circuits. 

P-2 (2,069,254) Sound Appara 
tus. 

P-3 (2,069,394) Alarm Circuit. 

P-4 (2,069,535) Traffic Signal 
and Timer. 

P-5 (2,069,583) Warning Sign’l 
Device. 

P-6 (2,069,851) Incandescent 
Lamp Cinematographic. 

P-7 (2,069,860) Remote Contrel. 

P-8 (2,069,915) Signal. 

P-9 (2,069,953) Enclosure Pro 
tecting Alarm. 

P-10 (2,069,959) Liquid Level 
Responsive Device. 

P-11 (2,070,020) Signaling De- 
vice. 

P-12 (2,070,132) Flash Sign. 
P-13 (2,070,376) Circuit Control 


P-14 (2,070,454) Automatic 
Traffic Signal Switch. 

P-15 (2,070,570) Compensator. 

P-16 (2,070,701) Sound-Emitting 
Apparatus. 

P-17 (2,071,343) Burglar Alarm 
Switch. 

P-18 (2,071,494) Traffic Signal. 

P-19 (2,071,933) Alarm System. 

P-20 (2,071,941) Control Device 
for Mechanisms. 

P-21 (2,071,955) Traffic Signal. 


(Q) Recording, Reproduction 


Q-1 (2,069,272 Inertia Oper- 
ated Switch. 

Q-2 (2,069,304) Stereopticon 
Slide. 

Q-3 (2,069,595) Recording and 
Reproducing Apparatus. 

O-4 (2,069,631) For Recordin: 
and Reproducing Sound. 

Q-5 (2,069,632) Optical Sound- 
Reproducing. 

Q-6 (2,069,841) Safety Device 
for Phonographs. 

Q-7 (2,070,226) Sound and Pro- 
jection Apparatus. 

O-8 (2,070,787) Display Method 
and Apparatus. 

Q-9 (2,070,840) Projection Mu- 
toscope. 

Q-10 (2,071,044) For Motion 
Picture Visual Accompaniments to 
Musical Scores. 

Q-11 (2,071,192) For Recording 
or Reproducing Sound. 

Q-12 (2,071,370) Flash Lighting 
Device. 

Q-13 (2,071,477) For Recording 
Sound On Or Reproducing From 
An Endless Band of Film. 


ELECTRICAL MANUFACTURING 





Q-14 (2,071,952) Sound Film 
Apparatus. 
Q-15 (2,071,967) Recording In 
strument. 


(R) Processing, Plating, Welding 


R-1 (2,069,566) Nickel Plating 
Solutions and Processes. 

R-2. (2,069,576) For Producing 
Photogravure Plates. 

R-3 (2,069,623) Arc Welding. 

R-4 (2,069,692) Electrical Pre- 
cipitation. 

R-5 (2,069,835) Coating Appara- 
tus. 

R-6 (2,069,906) Welding Rod. 

R-7 (2,069,975) Spot Welding. 

R-8 (2,070,307) For Treating 
Material with Ozone and Ultra 
Violet Rays. 

R-9 (2,070,343) Current Con- 
ducting Bar. 

R-10 (2,070,513) For Electrolytic 
Production of Lead and Oxides of 
Lead. ” 

R-11 (2,070,679) Process for 
Preparing Nonmetallic Articles for 
Electro- Plating. 

R-12 (2,071,087) Electrolytic 
Cell. 

R-13 (2,071,240) Making Sign 
Plates. 

R-14 (2,071,418) Seam Welder. 

R-15 (2,071,460) Electrostatic 
Separation of Mixed Particles of 
Different Electrical Behavior. 

R-16 (2,071,473) Switch Actuat- 
ing Device for Welding Machines. 

R-17 (2,071,671) Electrode. _ 

R-18 (2,071,760) Machine for 
Welding Tubular Articles. 

R-19 (2,071,773) Welding Ap- 
paratus. 


(S) Health and Hygiene 


S-1 (2,069,284) Electrothermal 
Therapeutic Apparatus. 

S-2 (2,069,866) For Permanently 
Waving Hair. 

S-3 (2,069,950) Surgical Lamp. 

S-4 (2,070,281) Surgical Knife. 

S-5 (2,070,400) Connector. 

S-6 (2,071,186) Chemically 
Filled Block for Medical Heat 
Treatments. 


(T) Toys, Amusement Devices 


T-1 (2,069,664) Amusement 
Ride. 

T-2 (2,070,529) Markmanship 
Practicing Device. 

T-3 (2,070,948) Marble Game 
Apparatus. 

T-4 (2,071,274) Time Indicating 
Device. 


(U) Switches, Fuses, Wiring 


Devices 


U-1 (2,069,250) Safety Device 
for High Potential Circuits. 

U-2 (2,069,375) Attachment 
Plug. 

U-3 (2,069,641) Circuit Inter- 
rupter. 

U-4 (2,069,967) Wiring & In 
strument Holding Conduit. 

U-5 (2,070,211) Connector. 

U-6 (2,070,315) Circuit Inter- 
rupter. 

U-7 (2,070,337) Switch. 

U-8 (2,070,561) Lamp Support- 
ing and Cord Extension Reel. 

U-9 (2,070,566) Self Cutting 
Wire Connection. 

U-10 (2,070,599) Heater Switch. 

U-11 (2,070,717) Switch. 

U-12 (2,070,759) Drop-Out Fuce 
Construction. 

U-13 (2,070,877) Fixture Sup- 
port. 

U-14 (2,071,067) Plug Connec- 
tor. 
U-15 


(2,071,099) Rotary Switch. 
U-16 (2,071,149) Switch. 
U-17 (2,071,157) Circuit 
Breaker. 


U-18 (2,071,164) Connector. 

U-19 (2,071,185) Circuit 
Breaker. 

U-20 (2,071,435) Combined 
Flame Baffle & Indicator for Fusi- 
ble Cut-Outs. 
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SOUND 
PLASTIC 
MOLDING 


The No-Tro Wrist-Action 
Plug, which swivels freely in 
all directions, provides a logi- 
cal answer to the problem of 
kinking and bending in the 
electric iron cord. Its essen- 
tial requirements—electrical 
insulation, heat resistance, 
and freedom of movement— 
make it a practical plastics 
application, and _ therefore 
typical of the pieces being 
produced daily by the thous- 













































CHICAGO MOLDED PRODUCTS 
2144 Walnut Street 


Dielectric tests on insulation 
in small apparatus may be 
made quickly, safely, and 
accurately with AmerTran 
Type TS-4 Testing Set. Avail- 
able in sizes up to 2 Kva., for 
potentials up to 10 Kv., and 
with three voltages providing 
maximum output, it may be 
used in the factory or labora- 
tory to do the work of three 
test sets of usual design. It 
is equipped with a crank 
operated voltage control, 
testing transformer with 
four section secondary, 
double range voltmeter, cir- 
cuit breaker and pilot light. 


AMERICAN TRANSFORMER 
COMPANY 
174 Emmet St., Newark, N. J. 





ands at Chicago Molded. 

Whether your problem is 
one requiring expert engi- 
neering design, or simply 
economical, dependable, 
quantity 
will find the answer in the 
outstanding facilities of this 
organization. May we show 
you how well these facilities 
will fit your needs? There 
is no obligation. 


production, you 


_ aC SR aOR ere ean I 
Chieageo, il. 

















Send for 
Literature 





AmerTian Type TS-.4 


AMERTRAN 
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ELIMINATE INK TRACINGS 


Perfect reproductions direct from pencil tracings are 
obtained when Mars Lumograph Pencils are used— 
elimination of time-taking “inking in” means many 
hours and dollars saved. 


The patented “Lumograph”’ lead contains a special light 
resisting element that produces an opaque line very 
closely approximating India Ink—and the extremely 
fine grinding of the materials of which “Lumograph” 
lead is composed remove the possibility of “hard spots,” 
thus insuring you against mutilated tracings. Lumograph 
lead erases easily and smearing is virtually eliminated. 


Mars Lumograph Pencils 
Obtainable in Three Types 


No. 2886—Made of finest Southern Cedar, finished in blue with black tip, 
with degree of hardness marked in gold at top of pencil on all 
six sides. 13 degrees of hardness. .....scccsessssceces 15c ea. 


No. 2888—‘‘Chisel Point’? oval shape with flat lead makes possible ex- 
tremely long lines of uniform thickness. This unique construc- 
tion offers the advantage of an unusually thin lead with no 
risk of breakage. Same wood and finish as No. 2886 with de- 
grees of hardness marked in gold on the two sides. In 6 hard 
COUN 5 6. het FR a wads wan bea ade kat een ewes 1Sc ea. 


No. 1018—Artist Pencil with lead sharpener at end. Made to hold No. 
1904 Mars Lumograph leads. Refillable from the top. Special 
finger grip makes this pencil extremely easy to use....50c ea. 


No. 1904—Mars Lumograph Refill Leads for No. 1018 Artist Pencil. Same 
as in No. 2886 Mars Lumograph Pencil. 13 degrees of hard- 
ee ee rere ere rr ee 50c a box. 


Convince yourself of the merits of this unique pencil— 
make your own practical test. 


MAIL COUPON TODAY 


J. S. STAEDTLER, INC. 
53-55 Worth St., New York 


Petree ewe eee eee eee eS eee See sess seeess 
i J. S. STAEDTLER, INC., 53-55 Worth St., i 
' New York 5 
i Gentlemen: Enclosed find ................ c. Please send § 
f postpaid Mars Lumograph Pencils or leads as checked. 1 
i Quantity Number Degree 4 
i @eeeeceotseseeeevrsesoe ig§eq. #seee*¢eeee¢es80808800 + +  jjs##8 #@@8¢88 i 
i OME Be ais oc v' vss Se dae cnc ds seals cd htideeReraden te aehs aaeee bans i 
} COU ee e's od coi Dae ek awe MAR Sake bese eaees awe eee es I 
: Se es big keacc ce Cen nh oad eee eaee's's nig, Ns aids seas nape : 
i ee TRA RONG “Ie on kn. 5 he aicndddad Gun eis d daanveduseewas EM1 4 
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Here's BEAUTY | ib 
PLUS | | 
J 


in this molding job 
for Kelvinator 





An ivory-like front end for the new 
1937 Kelvinator vegetable crisper . . . 
recessed to take a chromium-bridged 
pull . . . was the molding problem put 
up to NORTON. A molded piece, in keeping with Kelvinator's high 
standards of product making, was produced . &@ precision molding made 
to exact customer specifications in dimensions, color, finish and deliveries. 
Pronises translated into performance. Ample facilities and a modern plant 
will guarantee you, too, complete molding satisfaction. Call in NORTON, 


NORTO LABORATORIES 


LOCKPORT, N. Y. 








“CUSTOM 
BUILT” 


For years Pioneer Gen-E-Motor Corporation's 
| engineers have assisted manufacturers in 
solving their motor, rotary converter, and 

other special electrical equipment problems. 

We can produce special or standard power 


Ss 


supply units to meet any particular needs. 
Consult our engineers. 


Pioneer Gen-E-Motor products include mo- 
tors, converters, light and power plants, 
pumps, dynamotors, gen-e-motors, genera- 
tors, ete. 


For complete information write 


PIONEER GEN-E-MOTOR CORPORATION | 


Dept. No. E-3D 
466 West Superior Street 


Chicago, III. 





U-21 (2,071,445) Lamp Socket. 

U-22 (2,071,699) Tube Socket. 

U-23 (2,071,713) Terminal Clip 
and Distributing Block. 

U-24 (2,071,769) Lamp Socket. 

U-25 (2,071,837) Circuit 
Breaker. 

U-26 (2,071,843) Fuse. 

U-27 (2,071,934) Multiple Fuse 
Plug. 

U-28 (2,071,965) Circuit Inter- 
rupter. 

U-29 (2,072,042) Connector. 

U-30 (D-103,364) Control Panel. 


(V) Musical Instruments 


V-1 (2,070,344) Musical Instru- 
ment. 

V-2 (2,070,867) Tuning Appara 
tus. 

V-3 (2,071,649) For Production 
of Music. 


(W) Telephony 


W-1 (2,069,242) Electroacoustic 
energy Converting System. 

W-2 (2,069,313) Pick-Up Utiliz- 
ing Piezo-Crystals. 

W-3 (2,069,316) Transmission of 
Sound Currents. 

W-4 (2,069,369) Secret Commu- 
nication. 

W-5 (2,069,810) Sound Record- 
ing and Reproducing System. 

W-6 (2,069,812) High Frequency 
Amplifier. 

W-7 (2,069,817) Acoustic De- 
vice. 

W-8 (2,069,838) Communication 
System. 


Corporate 


A 


Adlake Co., D-16, O-6. 

Aerovox Corp., R-3. 

Air Devices Corp., J-11. 

American Electrical Heater Co., 
D-23, L-12. 

American Epok, Inc., P-6. 

American Gasaccumulator Co., 
P-13. 

American Lurgi Corp., R-15. 

American Tel. & Tel. Co., E-15, 
K-56, H-t5, P-3, P-8, W-4, 
W-17. 

Apex Electrical Mfg. Co., L-23, 
L-30, L-31. 

Art Metal Works, Inc., L-38, L-39. 

Associated Electric Labs., Inc., 
E-37, W-18, W-19, W-21. 

Ateliers de Constructions Elec- 
triques de Della, U-20. 

Ateliers H. Cuenod S.A., D-6. 

Atlantic Refining Co., I-7. 

Automatic Safety Gate Co., O-7. 


B 


Rarkon Tube Lighting Corp., J-23. 

Bell Telephone Labs., Inc., B-7, 
D-14, E-1, E-2, E-3, E-12, E-31, 
E-32, E-33, E-34, E-83, G-7, G-9, 
0-6, R-5, W-5, W-7, W-8, W-14, 
W-15, W-27, W-28, W-29, W-32. 

Bendix Aviation Corp., F-8, N-37. 

Bendix Radio Corp., H-19. 

Benjamin Electric Mfg. Co., J-19. 

Bulldog Flectric Products Co., 
D-4, U-30. 


C 


Casco Products Corp., N-39. 
Celanese Corp. of Amer., E-16. 
Champion Spark Plug Co., N-30. 
Chase Companies, Inc., J-13. 
Chicago Electric Mfg. Co., L-11, 
L-16. 
Chicago Flexible Shaft Co., L-3. 
Cincinnati Milling Machine Co., 
9 


Claude Neon Electrical Products 
Corp., U-1. 


LATEST ELECTRICAL PATENTS 


W-9 (2,069,853) Tone Compen- 
sated Volume Control Circuit. 

W-10 (2,069,868) Microphone 
Amplifier. 

W-11 = (2,069,934) Modulation 
Meter. 

W-12 (2,070,071) Transmission. 

W-13 (2,070,312) Facsimile 
Transmission. 

W-14 (2,070,642) Telephone. 

W-15 (2,070,671) Repeater Test- 
ing. 

W-16 = (2,070,681) Oscillatory 
Circuit. 

W-17 (2,070,744) Crosstalk Re- 
duction in Communication. 


W-18 (2,070,866) Telephone. 
W-19 (2,070,874) Telephone. 
W-20 (2,070,876) Telephone. 
W-21 (2,070,878) Time Signal. 
W-22 (2,070,909) Telephone. 
W-23 (2,070,971) Audio Fre- 


quency Transmission Circuit. 

W-24 (2,070,977) Sound Repro- 
ducer. 

W-25 (2,071,053) Inter-Outer 
Telephone. 

W-26 (2,071,060) Multiple Sig- 


nal. 
W-27 (2,071,072) Signal. 
W-28 (2,071,075) Telephone. 
W.-29 (2,071,078) Signal. 
W-30 (2,071,316) Sound Repro- 


ducing. 

W-31 (2,071,332) Telephone 
Holder. 

W-32 (2,071,547) Signal. 

W-33 (2,071,759) Electron Dis 
charge Tube. 

W-34 (2,071,923) Electron Dis- 
charge Device. 

W-35 (D-103,365) Transmitter 
Cover. 


Patentees 


Communication Patents, Inc., E-60. 
Compagnie des Forges et Acieries 
de la Marine et 1)’Homecourt, 
E-61. 

‘ompagnie Generale de _ Teleg- 
raphie Sans Fil, W-2. 
‘ompagnie pour la _ Fabrication 
des Compteurs et Material, E-36. 
‘onlon Corp., L-40. 

‘rosley Radio Corp., H-1, L-32. 
‘rouse-Hinds Co., J-12, P-18. 
“utler-Hammer, Inc., E-10. 


~ 


~ 


Saar 


D 


Dictaphone Corp., M-3, M-4. 
Direct Current Welding Co., R-18. 
Dubilier Condenser Corp., D-12. 


E 


East Side Metal Spinning & Stamp- 
ing Corp., J-33. 

Eclipse Aviation Corp., N-6. 

Eclipse Machine Co., N-24, N-25, 
N-26. 

Edwards & Co., P-11. 

Elam Electric Systems, Inc., K-12. 

Electric Auto-Lite Co., A-1. 

Electric Controller & Mfg. Co., 
D-25. 

Electric Garages, Inc., N-21, N-22. 

Electric & Musical Industries, Ltd., 
G-14, H-14. 

Electric Storage Battery Co., C-2, 
C-7. 

Electroacoustic Gesellschaft mit 
beschrankter Haftung, E-66. 

Electrons, Inc., G-13. 

Electrothermic Corp., E-5. 

Emerson Electric Mfg. Co., L-18. 

Erie Resistor Corp., N-16. 

Eureka Vacuum Cleaner Co., L-26. 

Evans Case Co., L-5. 


F 


Fairbanks Morse & Co., A-7, I-14. 

Farnsworth Television, Inc., E-57, 
E-58, G-18. 

Firestone Steel Products Co., R-17. 

Fischer Co., H. G., E-59. 


ELECTRICAL MANUFACTURING 
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RYERSON STEEL 


in Stock for Immediate Shipment 


Large and complete stocks of all steel and allied 


products. Quick personal service is assured. 


eS fata ital ty Tees and Zees Strip Steel, Flat Wire 
Channels, Angles HeatTreatedAlloy Mechanical Tubing 
Hot Rolled Bars Steel Bars Boiler Tubes anc 
Hoops and Bands Stainless Steel Fittings 

ate alti) tele Malaria Welding Rod 
Alloy Steels Shafting Nuts, Washers 

























Rush your shipments by 
AIR EXPRESS — 2500 miles 
overnight, with prompt delivery at eas 
next morning. Complete, nation-wide 
service between 216 cities, in the United 
States and Canada. Also direct to Honolulu, Guam, Manila sha i baie baba Pers Dinh detet ddha 

and 32 Latin-American countries. Low, economical cost. UU A lh 
Pick-up and delivery without extra charge. For service 
orinformation, phone any officeof RAILWAY EXPRESS. 


Sd ee 


Tool Steels Screw Stock Reinforcing Bar 


WRITE FOR THE RYERSON STOCK EIST 





A NEW LINE OF POWER RHEOSTATS 


—— new models are the last word in porce- 


lain-vitreous enamel construction. 


A newly patented contact system gives exception- 
ally smooth control. 


All moving parts are enclosed; great strength and 
ease of mounting are provided by new metal 
mounting plates. 


Two popular sizes—50 and 150 watts in a wide 
range of resistance values— are available now, 
larger sizes will be ready soon. 





Every worthwhile improvement in motor driven wire strippers 

during the past five years has been made and originated by 
edcraft—reversing motor switch—quicker servicing— 

calibrated butt rod—are just a few of them. 

Because we are specialists in wire stripping machines we 

are constantly striving to improve our strippers with just one 

thing in mind— 


TO STRIP WIRE ENDS 
BETTER, FASTER AND CHEAPER 


The hinged cover alone saves many dollars a year. 


Let us demonstrate what one of our machines 
can do by a FREE TRIAL in your own factory. 


Write for information. 





















Write for further information and... 


remember the mark (S) means reliable rheostats and resistors. 


ae ete IHARDWICK, HINDLE © Inc. 
VATU a Raa ae RUSE | | = 140 PENNINGTON ST.—NEWARK, N. J 


APRIL, 1937 





























































OHIO SHELL-TYPE 
Built-in) MOTORS 


Here is another example of how Ohio Shell-Type 
Motors have aided in solving a problem of ma- 
chine design and have helped increase efficiency 
by the more direct and unhampered application 
of power. 


On this Ex-Cell-O Precision Boring Machine the 
wrist-pin holes of three pistons are simultaneously 
rough-bored and then finish-bored. At 80% efhi- 
ciency, 136 pistons are handled every hour with 
an accuracy and precision unheard of a few years 
ago. 


To this new machine Ohio Engineers and Ohio 
Motors have contributed extensively towards the 
solution of the power problem. The standards of 
highest quality and dependability required by en- 
gineers of the Ex-Cell-O Aircraft & Tool Cor- 
poration were fully met—both by the Ohio 
Engineers and Ohio Motors. 


What Ohio Engineers and Ohio Motors have 
done for others they can do for you. Why not 
apply them to your next problem? 


————-————— 


NN cnt ee sea ewe ees es eee eeeesee eee 


All N. E. L. A. and N. E. M. A. specifications are fully met. 


THE 


OHIO ELECTRIC 
MANUFACTURING CO. 


5905 Maurice Avenue 
Cleveland, Ohio 
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Fraser Automotive 
Inc., I-13. 
Frink Corp., R-13. 


G 


Appliances, 


Gamewell Co., W-26. 

General Cable Corp., B-11. 

General Electric Co., D-7, D-8, 
D-13, D-21, D-22, D-28, E-11, 
E-23, E-25, E-26, E-45, E-46, 
E-48, E-49, E-50, E-51, E-78, 
E-79, G-11, 1-6, J-9, J-27, J-28, 
jJ-29 K-6, L-21, N-28, P-20, 
mat. “O45. 33. 3. O68. 
U-28 

General Instrument Corp., D-2. 

General Motors Corp., 1-5, K-2, 
.-7, N-33, N-34, N-35, N-36, 


U-11. 
General Radio Co., W-11. 
General Transformer 


( ‘orp., D-30. 


H 


Hansen Mfg. Co., L-36. 

Harvey Hubbell, Inc., U-10. 
Heintz & Kaufman, Ltd., G-21. 
Hobart Mfg. Co., L-20. 

Hofmann & Co., Alfred, J-4, J-5. 
Hoover Co., L-13, L-14, L-15, L-33. 
Humber, Ltd., B-1. 


Hygrade Sylvania Corp., G-6. 


International Nickel Co., N-38. 
Inter-Outer Telephone Corp., W-25. 


J 


Julius Pintsch Aktiengesellschaft, 
Q-13. 
K 
K-D Mfg. Co., J-20 


Keeshin Motor Express Co., N-1, 


L 


Lincoln Electric Co., A-3. 
Line Material Co., U-12. 
Lockett Co., Ltd., A. M., E-62. 


M 


Machinerieen-en Apparaten 
rieken ‘‘Meaf”, P-16. 
Magnavox Co., W-24 
Magnetic Mfg. Co., I-9. 
Magnetic Motors, Inc., I-8. 
Magnetic Windings Co., I-1. 
Mallory & Co., P. R., B-5. 
Mantle Lamp Co. of Amer., J-35. 
McGraw Electric Co., L-6, L-7. 
Micamold Radio Corp., D-18, D-19. 
Miessner Inventions, Inc., V-3. 
Minneapolis-Honeywell Regulator 
Co., E-18, E-81. 
Monowatt Electric Corp., J-31. 
Montgomery Ward & Co., C-6. 
— Aktiengesellschaft, C. H. 
F. G 99 
Murray-Ohio 


Fab- 


Mfg. Co., N-41. 


N 


National Traffic Signal Co., P-4 
Nederlandsche Technische Handel 
Mij ‘Giro’, N. V., F-10. 
Niles-Bement-Pond Co., E-47. 
Noma Electric Corp., U-21. 
Nortron Patents Corp., G-15. 


O 


Okonite-Callender Cable Co., B-9. 


P 


Pacific Hard Rubber Co., C-15. 


Patent-Treuhand-Gesellschaft fur 


Elektrische Glueilampen M. B. 
H., K-9. 
Penn Electric Switch Co., D-9. 
Pennsylvania Petroleum Research 


Corp., E-82. 

Permutit Co., E-80. : 

Philips’ Gloeilampenfabrieken, N. 
V., G-25. 


Port Arthur Shipbuilding Co., T-4. 


LATEST ELECTRICAL PATENTS 


ELECTRICAL MANUFACTURING 


R 


Radio Corp. of Amer., A-4, E-13, 


E-14, E-22, E-29, E-30, E-39, 
E-40, E-41, E-42, E-54, E-76, 
G-1, G-2, G-3, G-4, G-16, G-20, 
H-4, H-5, H-7, H-8, H-9, H-10, 
H-23, H-24, N-15, P-19, Q-3, 


Q-4, Q-5, R-19, W-6, W-9, W-16, 
W-23, W-33, W-34. 


Railway & Industrial Eng. Co., 
B-10. 

Rayolite Rifle Range Co., T-2. 

Raytheon Mfg. Co., G-12. 


Raytheon Production Corp., G-19. 


Reliance Electric & Engineering 
Co., I-15. 

Research Corp., R-4. 

Revelation Patents Holding Co., 
N-12. 

Richardson Co., C-13. 


S 


Sears, Roebuck & Co., L-34, L-41. 
Siemens & Halske Aktiengesell- 
schaft, W-20, W-22. 
Siemens-Schuckertwerke 
gesellschaft, G-10. 
Sirian Lamp Co., J-10. 
Solar Industries, Inc., I-10, 

Solvey Process Co., R-12. 
Sonotone Corp., S-5. 
Sorensen Mfg. Co., P., E-53. 
Stackpole Carbon Co., D-5. 
Standard Electric Time Co., F-3. 
Steam Pressing Iron Co., L-17. 
Stirney Electric Corp., C-14. 
Storoco Engineering Corp., L-37. 
Stromberg Electric Co., E-19. 
Sturtevant Co., B. F., L-19. 
Submarine Signal Co., F-6, 
P-2, P-15. 
Sunlite Company, Inc., R-8. 
Swann Research, Inc., B-4. 


Aktien- 


I-12. 


P-1, 


T 


Telefunken Gesellschaft fur Draht- 
lose Telegraphie M. B. H., H-2, 
H-22, W-10. 


Timken Silent Automatic Co., I-3. 


U 


Union Switch & Signal Co., O-1, 
O-2, O-3, O-4, O-5, O-9, O-10, 
O-11, O-15, O-16. 


Utah Radio Products Co., I-11. 


V 


Products Corp., L-28. 
Tubes, Inc., J-22. 


Viking 
Voltarc 


Ww 


Webster Co., Q-7. 
Welsbach Street 
Amer., J-15. 


Lighting Co. of 


Western Electric Co., Q-10. 

Western Union Telegraph Co., 
B-14, U-23. 

Westinghouse Air Brake Co., E-63, 
E-64, E-65, O-14. 


Westinghouse Automotive Air 


Brake Co., N- 
Westinghouse 


5 
Electric Elevator 


Co., E-6, E-7. 
Westinghouse Electric & Mfg, Co., 
A-6, B-6, D-10, D-20, D-26, 


D-27, E-4, E-8, E-9, E-20, E-68, 
E-69, E-70, E-71, E-72, E-73 
E-74, E-75, E-77, F-17, G-! 
G-24, H-6, I-4, K-10, L-1, L-29, 
U-6, U-17, U-25, W-13. 
Willard Storage Battery Co., C-11. 
Winckler Engineering Labs., Inc., 
T-16. 
Wired Radio, Inc., G-23, 
Woodward Governor Co., A-5. 


Y 


Yellow Truck & Coach Co., N-32. 
Yorktown Electric Roaster Mfg. 
Corp., L-25. 


2 


Zeiss Ikon Aktiengesellschaft, Ger- 
R-1. 


many, F-7. 
Zialite Corp., 
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A high grade fibre board for electrical 
insulation. A material of quality 
possessing high tensile and dielectric An extremely hard board 


strength. Used by many of the leading of superior quality which 
can be used in place of 

more expensive types of 

insulating materials. 


manufacturers of electrical equipment. 
Pulp Products Department 


WEST VIRGINIA PULP & PAPER COMPANY 


230 Park Avenue - New York, N. Y. 35 E. Wacker Drive itor yds a 


WD ooo $a 
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How about 


2 SPECIAL 
your order? STUDS 

We take pride in the knowl- SPECIAL 
edge that many of the SCREWS 
leaders in industry continue 
to place their orders with MACHINE 
us. We feel that this is SCREWS 
conclusive proof of quality, 
service and dependability. MACHINE 
May we quote you on your SCREW NUTS 
order? 


THE PROGRESSIVE MFG. CO. 


Torrington, Conn. 


APRIL, 1937 





TAYLOR 





® VULCANIZED FIBRE 
-@PHENOL FIBRE 
® TAYLOR INSULATION 


Taylor offers a complete insulation 
service to the modern Electrical 
Manufacturer. 


Taylor Laboratory Controlled pro- 
duction in the world’s most modern 
mill of its kind — provides positive 
uniformity of quality. 


Taylor “Planned Service” geared 
to your particular requirements — 
whether large or small, standard 
or special — insures an unfailing 
source of supply, with prompt 
deliveries permitting you to 
cperate with smaller inventories. 


Ask about this unique service. 


TAYLOR FIBRE COMPANY 


NORRISTOWN, PA. 














PRODUCTION PROBLEMS 


| ASSEMBLING... INSULATING... SEALING 


made easy with 


SAUEREISEN INSA-LUTE 
Adhesive Cement No. 


TRIAL OFFER: Order 12 gal. @ $2.00. 



































































If it 


is not satisfactory, you need not pay for it. 





SAUEREISEN CEMENTs Co. 


136 Sharpsburg St. PITTSBURGH, PENNA. 


N43 0) 
PRODUCTS 


BRUSHES—RINGS—ELECTRODES 
WELDING CARBONS—SHAPES 


The experience of 25 years of carbon 
engineering available on request. 


WRITE FOR CATALOG. 


Becker Brothers Carbon Co. 


223 No. Ashland Ave., CHICAGO, ILL. 


fab laie ial 4 BEA 


Se anne, 


BEST BARE WIRE INSULATION 


FOR BARE WIRE - FLEXIBLE - HEAT RESISTING - 
UNAFFECTED BY MOISTURE OR OIL - HIGH 
MECHANICAL AND DIELECTRIC STRENGTH 


SEND FOR BULLETIN PL7 AND SAMPLE CARD 


STRUTHERS DUNN, INC. 
134 N. JUNIPER ST. PHILADELPHIA, PA. 


COILS 


Universal — 


Precision 


Magnets, Solenoids and 
others to specifications 


COILS INCORPORATED 
229 Chapman St., 


Providence, R. |. 


[solantite Inc. 


Sales Office - 233 B-oadway, New York, N. Y. 
Factory at Belleville, N. J. 
Manufacturers of 


STAR INSULATING BEADS 
BALL & SOCKET TYPE 


STAR poncet ain cO., 1 Trenton, N. J. 


A&A COILS 


MAGNET Established 1924 SOLENOID 
Electrical Coil Winding Co. 
2731 Saunders St., Camden, N. J. 

















CERAMIC INSULATORS 








CLASSIFIED INDEX 


MATERIALS e 
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ALLOYS, Aluminum 
Aluminum Co. of America, 2179 Gulf Bldg., 


ALLOYS, Magnesium. See 


ALLOYS, Resistance 
Driver Co., Wilbur B., Newark, N. J. 
Driver-Harris Co., Harrison, N. J. 
Hoskins Mfg. Co., Detroit, Mich. 

Jellif? Mfg. Corp., Cc. O., Southport, 


ALUMINUM 
Aluminum Co. of America, 


AMMETERS. See 
ANODES, Nickel, 


Pittsburgh. Pa. 


Magnesium Alloys. 


Conn. 


2179 Gulf Bldg., Pittsburgh, Pa. 
Instruments. 


Brass and Copper 


du Pont de Nemours & Co., E. I., Grasselli Chemicals 
Dept., Wilmington, Del. 

Seymeur Mfg. Co., 49 Franklin, Seymour, Conn. 
ARMORED CABLE, Asbestos Insulated 
Rockbestos Products Corp., 714 Nicoll St., New Haven, Conn 
ARMORED CABLE, Strip 

Acme Steel Co., 2846 Archer Ave., Chicago, Ill. 
ATTENUATORS 

Electrad, Inc., 175 Varick St., New York, N. Y. 
BALLS, Steel 

Hoover Ball & Bearing Co., Ann Arbor, Mich. 
BARRELS, Electroplating 

du Pont de Nemours & Co.. E. I., Grasselli Chemicals 
Dept., Wilmington, Del. 

BATTERY CASES. See Cases, Battery. 


BEADS, Insulating 
American Lava Corp., Chattanooga, Tenn. 
Dunn, Inc., Struthers, 134 N. Juniper St., Philadelphia, Pa. 


“Fish Spine. ° 
233 Broadway, New York, N. Y. 


Isolantite, Inc., 
Star Porcelain Co., Trenton, N. J. ‘‘Lavolain.’’ 


BEARINGS, Ball and Roller 
Bearings Co. of America, 519 Harrisburg Ave., Lancaster, Pa. 


Fafnir Bearing Co.. New Britain, Conn. 

Hoover Ball & Bearing Co., Ann Arbor, Mich. 

New Departure, Division General Motors Corp., Bristol, 
Conn. 

= Hoffmann Bearings Corp., Stamford, Conn. ‘‘GreaSeal.’’ 


K. F. Industries, Inc., Front St. & Erie Ave., Phila., Pa. 


BEARINGS & BUSHINGS, Bronze 

Bunting Brass & Bronze Co., Toledo, Ohio. 

Johnson Bronze Co., 570 S. Mill St., New Castle, Pa. 

Phosphor Bronze Smelting Co., 2204 Washington Ave., Phila- 
delphia, Pa. 

BEARINGS & BUSHINGS, Graphite 

Randall Graphite Products Corp., Dept. 315, 609 W. Lake, 


Chicago, Il. 


BEARINGS, Oil-less (Non-metallic) 

Continental-Diamond Fibre Co., Newark, Del. 

National Vulcanized Fibre Co., Wilmington, Del. 

Nolu Oilless Bearings Co., 12 E. Johnson St., Germantown, 
Philadelphia, Pa. 


Richardson Co., Melrose Park (Chicago), Ill. ‘‘Tnsurok ’’ 
Waterbury Button Co., Washington Ave., Waterbury Conn 
BELTS, Fan, (V-Belts, Cog Belts) 

Dayton Rubber Mfg. Co., Dayton, Ohio. ‘‘Dayton.”’ 
BELTS, Steel, Conveying 


Acme Steel Co., 2846 Archer Ave., 
BERYLLIUM COPPER. 


Chicago, Ill. 
See Copper, Beryl- 


lium. 
BIMETAL. See Thermostatic Metal. 
BLADES, Fan 


Torrington Mfg. Co., Torrington, Conn. 


BLOWERS, Appliance 


Delco Appliance Division, General Motors Sales Corp., 
Rochester, N. Y 
Wagner Elec. Corp., 6400 Plymouth Ave., St. Louis, Mo. 


BLOWERS, Armature 
Ideal Commutator Dresser Co., 1008 Park Ave., 


BOLTS, NUTS AND SCREWS 

Blake & Johnson Co., Waterville, Conn. 

Hassall, Inc., John, 404 Oakland St., Brooklyn, N. Y. 
Ryerson & Son, Inc., Jos. T., Chicago, Il. 


BOX STRAPPING 
Acme Steel Co., 2846 Archer Ave., 


BOXES AND CARTONS 
Gaylord, Inc., Robert, Dept. 401, St. Louis Mo. 
Hinde & Dauch Paper Co., 325 Decatur St., 


BRASS. BRONZE AND COPPER 

American Brass Co., 25 Broadway, New York City. 

Plume & Atwood Mfg. Co., Waterbury, Conn. 

Ryerson & Son, Inc., Jos. T., Chicago, Tl. 

Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 

Waterbury Rolling Mills, 
bury, Conn. 


BRONZE BARS, Solid & Cored 
Johnson Bronze Co. 570 S. Mill St., New Castle, Pa. 


BRUSH SEATERS 
Ideal Commutator Dresser Co., 1008 Park Ave., 


BRUSHES, Commutator 


Chicago, Il. 


= Brothers Carbon Co., 223 N. Ashland Ave., Chicago, 


Sycamore, Ill. 


Sandusky, Ohio. 


Inc., 660 Watertown Ave., Water- 


Sycamore, Ill. 


General Electric Co., Schenectady, N. Y. 

Morganite Brush Co., Inc., Long Island City, N. Y. 
National Carbon Co., Inc., Carbon Sales Div., Clevelar 
Ohio. ‘‘Pyramid.”’ 

Ohio Carbon Co., 12508 Berea Rd., 
Superior Carbon Products, Inc., 
land, Uhio. 


Cleveland, Ohio. 


9115 George Ave., Cleve 


BUSHINGS, Bronze. See Bearings & Bushings 
CABLE, Heavy Duty 


General Elec. Co., Schenectady, N. Y. ‘‘Glyptal,”’ ‘Ver 
satol.”’ 

CABLE, Microphone, Speaker & Battery 
Holyoke Co., Inc., 720 Main St., Holyoke, Mass. 


CABLE, Motor Lead, Asbestos Insulated 


Rockbestos Products Corp., 714 Nicoll St., New Haven, Conn 
CADMIUM PLATING 

du Pont de Nemours & Co., E. I., Grasselli Chemicals 
Dept., Wilmington, Del. 

CANDLES, Fixture 

Brandywine Fibre Products Co., 1402 Walnut, Wilmington 

— Fibre-Lamitex Corp., 190 E. 12th St., Wilmington, 

l 


el. 
National Vulcanized Fibre Co., 
CAPACITORS. See Condensers. 


CARBONS, Arc Lamp 
Becker Brothers Carbon Co., 223 N. 
Morganite Brush Co., Inc., . 
National Carbon Co., Inc., Carbon Sales Div., Cleveland, 
Ohio. ‘‘Everready,’’ ‘‘National.’’ 
Ohie Carbon Co., 12508 Berea Rd., Cleveland, Ohio. 


CASES, Battery 
Richardson Co., Melrose Park (Chicago), Il. 


CASTINGS, Aluminum 
Aluminum Co. of America, 2179 Gulf Bidg., 


CASTINGS, Die 


Aluminum Co. of America, 


Wilmington, Del. 


Ashland Ave., 
Long Island City, N. Y¥ 


Chicago, 


**Ebrok.”’ 


Pittsburgh, Pa 


2179 Gulf Bldg., Pittsburgh, Pa. 


Dow Chemical Co., Dowmetal Division, Midland, Mich. 
““‘Dowmetal’’ (Magnesium Alloy). 

CASTINGS, Magnesuim Alloy 

Dow Chemical Co., Dowmetal Division, Midland, Mich. 
**Dowmetal.”’ 

CASTINGS, Phosphor Bronze 

Phosphor Bronze Smelting Co., 2204 Washington Ave., Phila- 


delphia, Pa. 


CEMENT, Commutator 
Ideal Commutator Dresser Co., 1008 Park Ave., Sycamore, III. 
Mica Insulator Co., 200 Varick, New York, N. Y. 


CEMENT, Liquid Porcelain 
Sauereisen Cements Co., 136 Sharpsburg St., 


CERAMIC. 
Lava; 


Pittsburgh, Pa. 


See Cores; 
Porcelain. 


CHAIN, Socket 
Bead Chain Mfg. Co., 


Insulation, Ceramic; 


Bridgeport, 


CIRCUIT BREAKERS 
Allen-Bradley Co., 1309 S. First, Milwaukee, Wis. 
Arrow-Hart & Hegeman Elec. Co., Hartford, Conn. 


Conn. 


= Patent Fire Arms Mfg. Co., Elec. Div., Hartford, 
nn. 

General Electric Co., Schenectady, N. Y. 

Heinemann Electric Co., Trenton, N. J. 

Mercoid Corp., 4201 Belmont Ave., Chicago, Ill. 
Roller-Smith Co., 2140 Woolworth Bldg., New York, N. Y 
Ward Leonard Elec. Co., 34 South St., Mt. Vernon, N. Y. 


CLOTH, Insulating 

Acme Wire Co., New Haven, Conn. 

Brand & Co., Wm., 276 Fourth Ave., 

General Electric Co., Section Q-894, 
chandise Dept., Bridgeport, Conn. 

Insulation Manufacturers Corp., 565 W. Washington Blvd., 


Chicago, Ill. 
Mica Insulator Co., 200 Varick, New York, N. Y. 
“‘Micanite.’’ 


tite.’’ 
CLUTCHES & COUPLINGS, Transmission 
Continental-Diamond Fibre Co., Newark, Del. 
General Electric Co., Schenectady. N. Y. 
Lovejoy —_ Coupling Co., 5020 West Lake St., Chi- 
cago, ls 


COIL (Coils) 


New York, N. Y. 
Appliance and Mer 


“‘Arma- 


Armature and Field. See Coils Finished. 

Driers and Impregnators. See Ovens, Industrial. 

Electromagnet. See Coils, Finished. 

Impregnators, Vacuum. See Ovens, Industrial. 

Induction. See Coils, Finished. 

Resistance. See Units, Rods & Grids; also Resistors and 
Grid Leaks, Radio. 

Solenoid. See Coils, Finished. 

Testers. See Testers, Coil. 

Winders, Induction Coil. See Winding Machines, Coll. 


Winding Tape. See Tape, Varnished Fabric. 


COILS, Finished 

Acme Wire Co., New Haven, Conn. 

American Enameled Magnet Wire Co., Port Huron, Mich. 
Coils, Inc., 229 Chapman St., Providence, = & 

Davis & Co., Inc., Dean W., 549 W. Fulton 8t., Chicago, I. 
Electrical Coil Winding Co., 2731 Saunders, Camden, N. J. 
General Electric Co., Schenectady, N. Y. 

Magnetic Windings Co., 16th Street, Easton, Pa. 
Roebling’s Sons Co., John A., Trenton, N. J. 


ELECTRICAL MANUFACTURING 
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ALCO 
RODUCTS 


The Mark of Quality and Service 


STAMPED & DRAWN PARTS 
IN 


ALUMINUM e ZINC e STEEL e BRASS 





Investigate our line of Aluminum flat bot- 
tom condenser cans, clamps and brackets. 


An established house, our engineers can 
help you solve your press shop problems. 


A BLUE PRINT FROM YOU: 


AN ESTIMATE FROM US: 
SPELLS GUARANTEED SATISFACTION. 


TRY IT? 


WORCESTER PRESSED ALUMINUM CO. | | Ly See 
75 BEACON ST. WORCESTER, MASS. : ae 
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seihiiteieilaiipeiiieciumaiianas lai aitittiliaiiama sit Tapping a hole in Chrome Molybdenum 
14%” deep—close to bottom—holding to 
? 
T U N G Ss T E N very close limits. With a net production 
AND of 350 pieces per hour. 


*“MOLYBDENUM A hard and highly abrasive material. Tough 


Rivets & Screws going for any tapping machine. You can see how 


®SILVER & PLATINUM! = Haskins whipped the job. 


®SPECIAL ALLOYS 
for high conductivity 


























Everywhere tough jobs are being done in less 
SPvedeuc Mats Lemtacted time and with less effort by the Haskins Method. 
Silver & Platinum on Base Metals Se Bhs find Sa eaee- are helping 
manufacture 

® TRIMETALLIC CONTACT simplest and least expensive 
FACE PLATES way to meet their tapping re- 
quirements. They'll gladly do 

CALLITE PRODUCTS DIVISION 


the same for you. 
EISLER ELECTRIC CORPORATION 


0d Poisson MDAC —lustrated above is No. 85 
of a series of case histories 
showing tough jobs made 
easy—done better and faster 


FOR 
CONTACTS 















—by the Haskins Method 
Material ........ Chrome Molybdenum 
Size of Tapped Hole........ 5/16"-24 
Depth of Tapped Hole........ ive” 
RPM of Tap in’ . pateensane 875 


pieces per hour 
Wrenn ies, operation: 


THE PERMANENT MAGNET |. st lester how 


‘High Speed Precision Tapping,” an illus- 
ALLOY OF UNUSUALLY trated booklet, describes the Haskins 
Write for Tapper in detail. Write for your copy. 


Bulletin MS. HIGH COERCIVE FORCE. R. G. Haskins Company, 4657 W. Fulton 


Street, Chicago. 









CINAUDAGRAPH CORPORATION 


MAGNET STEEL DIVISION 
STAMFORD CONNECTICUT 








Hi-Speed TAPPING EQUIPMENT 
with Greater Adaptability 
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PRESSURE REGULATOR 


& SOLENOID VALVE 
Combined 
in ONE Assembly 


Ideal for heating, air con- 

ditioning, humidifying 

equipment. Controls flow 

of air, water, or oil. 

Efficient Compact 
w-priced 

Send for Complete Description 


GENERAL SALES 


& PRODUCTS CORP. 
45 Mohawk St., Cohoes, N. Y. 


EAU ANS 


Standard and special 
designs for electrical 
and radio require- 
ments. 


Catalog on request. 


AEN E. FAST & CO. 


312! NO. CRAWFORD AVE.,CHICAGO 


QUALITY GtrandD SERVICE 


Fiexible Shafts and Machines 
Write for Catalog 


N. A. STRAND & CO. 
5001 No. Lincoln St., Chicago 





















LR FLEXIBLE COUPLINGS 
Etevert astina 


Test samples free to manufacturers. 
NOISELESS—low aaa nseneenees 
5” to 2°4” bores. Write. 

LOVEJOY FLEXIBLE COUPLING co. 
5020 West Lake St. Chicago, Ill. 


TTELFUSE 


HI-VOLT, LITTELFUSES for transmitters, ete.; 1.000, 
5,000 and 10,000 volt ranges, 1/16 amp. up. 


INSTRUMENT LITTELFUSES for meters, 1/200 amp. up. 


NEON VOLTAGE FUSES and Indicators (TATTE- 
LITES); 100, 250, 500, 1,000 and 2,000 volt ratings. 


AIRCRAFT FUSES, AUTO FUSES, RADIO FUSES, 
FUSE MOUNTINGS, ETC. Write for Catalog. 


LITTELFUSE LABS., 4252 Lincoln Ave., Chicago, III. 








MAGNETIC VALVES 


to control electrically the flow cf 


STEAM - WATER - OIL- AIR GAS - Etc. 
Write for bulletins 


MAGNATROL VALVE CORP. 
52 BEEKMAN ST. NEW YORK, N. Y. 


When writing advertisers 


please mention 


ELECTRICAL 
MANUFACTURING 
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amass 


COMMUTATOR STONES & GRINDERS 
Ideal Commutator Dresser Co., 1008 Park Ave., Sycamore, IIl. 


COMMUTATORS 


Homer Commutator Corp., 4748 Hough Ave., Cleveland, Ohio. 


CONDENSERS, Fixed 

Acme Wire Co., New Haven, Conn. 

Aerovox Corp., 70 Washington St., Brooklyn, N. Y. 
—e Corp., 1008 Hamilton Blvd., So. Plainfield, 


Fast & Co., John E., 3121 N. Crawford Ave., 


CONDENSERS, Electrolytic Filter 

Aerovox Corp., 70 Washington St., Brooklyn, N. Y. 

B. L. Elec. Mfg. Co., Dept. A., St. Louis, Mo. 
— Corp., 1008 Hamilton Blvd., So. Plainfield, 


514 Broadway, New York, N. Y. 
Schenectady, N. Y. 


CONNECTORS, Wire 
Ideal Commutator Dresser Co., 1008 Park Ave., Sycamore, III. 
Sherman Mfg. Co., H. B., Battle Creek, Mich. 


CONTACTORS, Magnetic 

Arrow-Hart & Hegeman Elec. Co., Hartford, Conn. 

Colt’s Patent Fire Arms Mfg. Co., Elecl. Div., Hartford, 
Conn. 

Ward Leonard Elec. Co., 


Chicago, Il. 


Dumont Elec. Co., Inc., 
General Electric Co., 


34 South St., Mt. Vernon, N. Y. 
CONTACTS. See Points, Contact. 


CONTACTS, Carbon and Graphite 

~— Brothers Carbon Co., 223 N. Ashland Ave., Chicago, 

Morganite Brush Co., Inc., 

National Carbon Co., Inc., 
Ohio. ““National.”’ 

Ohio Carbon Co., 12508 Berea Rd., Cleveland, Ohio. 


CONTROLLERS, Magnet Lifting 
Ohio Electric Mfg. Co., 5905 Maurice Ave., 


ONTROLLERS, Motor. 

llen-Bradley Co., 1309 S. First St., Milwaukee, Wis. 
Arrow-Hart & Hegeman Elec. Co., Hartford, Conn. 

Brown Instrument Co., 4466 Wayne Ave., Philadelphia, Pa. 
(a Division of Minneapolis-Honeywell Regulator Co.). 
Calt’s Patent Fire Arms Mfg. Co., Elecl. Div., Hartford, 


Dunn, Inc., Struthers, 138 N. Juniper St., Philadelphia, Pa. 

General Electric Co., Schenectady, N. Y. 

National Electric Controller Co., 5309 Ravenswood Ave., 
Chicago, Ill. 


CONTROLS, and Valve Temperature 
(See also Thermostats.) 
Arrow-Hart & Hegeman Elec. Co., 
Barber-Colman Co., Rockford, Ill. 
General Sales & Products Corp., 45 Mohawk St., 


Long Island City, N. Y. 
Carbon Sales Div., Cleveland, 


Cleveland, Ohio. 


Hartford, Conn. 
Cohoes, 


Magnatrol Valve Corp., 52 Beekman St., 
Mercoid Corp., 4201 Belmont Ave., Chicago, Ill. 

Trent Co., Harold E.. 619 N. 54th St., Philadelphia, Pa. 
Warren Electric Appliance Co., Warren, Pa. 


New York, N. Y. 


CONVERTERS 
Electronic Laboratories, Inc., Dept. EM 437, Indianapolis, 
Ind. 


COPPER, Beryllium 

American Brass Co., 25 Broadway, New York City. 
Beryllium Corp. of Pennsylvania, Reading, Pa. 

Riverside Metal Co., Riverside, Burlington County, N. J. 


COPPER, Oxygen-Free 
United States Metals Refining Co., 
New York, N. Y. 


420 Lexington Ave., 


CORD, Flexible, Heavy Duty; also Lamp 
American Enameled Magnet Wire Co., Port Huron, Mich. 
American Steel & Wire Co., 208 S. La Salle St., Chicago, 
Ill. (United States Steel Corp. Subsidiary). 
Belden Mfg. Co., 4633 W. Van Buren, Chicago, Ill. 
Diamond Braiding Mills, Chicago Heights, Ill. 
General Cable Corp., 420 Lexington Ave., New York, N. Y. 
General Electric Co., Section Q-894, Appliance and Mer- 
chandise as» Bridgeport, Conn. 
Holyoke Co., Inc., 720 Main St., Holyoke, Mass. 
Rockbestos Products Corp., 714 Nicoll St., New Haven, Conn. 
Roebling’s Sons Co., John A., Trenton, N. J. 


CORD, Heater 
(Asbestos covered stove heater cord and range wire.) 
American Steel & Wire Co., 208 S. La Salle St., Chicago, 
Ill. (United States Steel Corp. Subsidiary). 
Belden Mfg. Co., 4633 W. Van Buren, Chicago, Ill. 
Diamond Braiding Mills, Chicago Heights, Il. 
Driver-Harris Co., Harrison, N. “*Verifiex.’’ 
General Cable Corp., 420 Lexington Ave., New York, N. Y. 
Gen. Elec. Co., Sec. Y¥-893, Appliance and Merchandise 
Dept., Bridgeport, Conn. “‘Deltabeston,’’ ‘‘Salamander.’’ 
Hoskins Mfg. Co., Detroit, Mich. 
Rockbestos Products Corp., 714 Nicoll St., New Haven, Conn. 
Roebling’s Sons Co., John A., Trenton, N. J. 


CORES, Resistance Coil 

American Lava Corp., Chattanooga, Tenn. 

Colonial Insulator Co., —T Ohio. 

General Ceramics Co., R.C.A. Building, New York City. 

General Electric Co., cueceiaae th 4 

Isolantite, Inc., 233 Broadway, New York, N. Y. 

Louthan Mfg. Co., East Liverpool, Ohio. 

Star Porcelain Co., Trenton, N. J. ‘“Thermolain,”’ 
lain.’’ 


CORES, Transformer 
Thomas & Skinner Steel Products Co., 
Indianapolis, Ind. 


COUNTERS, Magnetic, Electric 
Dunn, Inc., Struthers, 138 N. Juniper, Philadelphia, Pa. 


COUPLINGS, Flexible 

Chicago Rawhide Mfg. Co., 1281 Elston Ave., Chicago, Il. 

Lovejoy Flexible Coupling Co., 5020 West Lake St., Chi- 
cago, Ill. 


CRANES AND HOISTS 
Robbins & Myers, Inc., Springfield, Ohio. 


CUTOUT BASES 
Arrow-Hart & Hegeman Elec. Co., 


**Lavo- 


1111 East 23rd St., 


Hartford, Conn. 





INDEX | | 


DIES AND MOLDS 

Chicago Molded Products Corp., 2144 Walnut, Chicago 1), 
Richardson Co., Melrose Park (Chicago), Ill. 

Stein & Co., Wm. P., 424 St. Paul St., Rochester, Y. 
Steinen Mfg. Co., Wm., 164 Pennington St., Newark, Z 
Waterbury Button Co., Washington Ave., Waterbury, nn. 


DIESEL ENGINES. See Engines, Diess« 


DRAFTING MATERIALS. 
Drafting Room. 


DRIVE SCREWS. 


DRIVES, V-Belt 
Dayton Rubber Mfg. Co., Dayton, Ohio. 


ELECTRICAL SHEETS. 


ELECTRODES, Carbon 
National Carbon Co., Inc., Carbon Sales Div., 


See Equipment, 
See Screws, Self-Tapping 


“‘Dayton.”’ 
See Steel Sheet 


Cleveland, 0. 


ELECTRODES, Luminous Tube Sign 
Callite Products Division, Eisler Elec. Corp., 547 39th St., 
Union City, N. J. 


Universal Clay Products Co., Sandusky, Ohio. 


ELECTROPLATING Saeeeer 


du Pont de Nemours & Co., I., Grasselli Chemicals 
Dept., Wilmington, Del. 


ENAMELING MACHINES. 
Enameling. 


ENAMELS: See Finishes. 


ENGINES, Diesel 
Fairbanks, Morse & Co., 


See Machines, 


900 S. Wabash Ave., 


EQUIPMENT, Drafting Room 
Bruning Co., Inc., Chas., 102 Reade St., 
Faber, Inc., A. W., Newark, N. J. 


ESCUTCHEONS 


American Emblem Co., Inc., 


EXTRACTORS, Oil 
Barrett Co., Leon J., Box 378, Worcester, Mass. 


EYELETS 

Platt Bros. & Co., Waterbury, Conn. 

Plume & Atwood Mfg. Co., Waterbury, Conn. 

Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 

Waterbury Button Co., Washington Ave., Waterbury, Conn. 


Chicago, Ti. 


New York, N. Y. 


Box No. 116R, Utica, N. Y. 


FANS 


Torrington Mfg. Co., Torrington, Conn. 


FELT 
Felters Co., Inc., 210 South St., Dept. EM, Boston, Mass. 
Western Felt Works, 4029 Ogden Ave., Chicago, Ill. 


FERRULES 

Patton-MacGuyer Co., 17 Virginia Ave., 
Plume & Atwood Mfg. Co., Waterbury, Conn. 

Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 

Waterbury Button Co., Washington Ave., Waterbury, Conn. 


FIBRE, Phenol 
Laminated Bakelite; Sheet, Rod, Tube, Gear Stock. 
Continental-Diamond Fibre Co., Newark, Del. 
Formica Insulation Co., 4638 Spring Grove Ave., 
— Fibre-Lamitex Corp., 190 E. 12th St., 
Del. 
Insulation Manufacturers Corp., 565 W. Washington Bilvd., 
Chicago, Ill. 
Mica Insulator Co., 200 Varick, New York, N. Y. ‘‘Lami- 


coid,’’ ‘‘Micoid.”’ 
National Vulcanized Fibre Co., Wilmington, Del. ‘‘Vul- 
Melrose Park (Chicago), Ill. 


Cot,’’ ‘‘Phenolite.’’ 
Richardson Co., 
Synthane Corp., Oaks, Pa. 
Tayler Fibre Co., Norristown, Pa. 


Wilmington Fibre Specialty Co., Wilmington, Del. ‘‘Ohm- 
oid.’’ 


Providence, R. I. 


Cincinnati, 
Wilmington, 


**Insurok.” 


FIBRE, Vulcanized 
Horn Fibre; Sheet, Rod, Tube; Bushings, Washers, Cleats, 
Screw Products. 
— Fibre Products Co., 1402 Walnut, Wilmington, 
Continental-Diamond Fibre Co., Newark, Del 
Franklin Fibre-Lamitex Corp., 190 E. 12th st, Wilmington, 
565 W. Washington Blvd, 


Wilmington, Del. ‘‘Peer- 


Del. 

Insulation Manufacturers Corp., 
Chicago, Ill. 

National Vulcanized Fibre Co., 
less,’” ‘*Vul-Cot.’’ 

Simplex Mfg. Co., Auburn, N. Y. (Washers) 

Taylor Fibre Co., Norristown, Pa. 

Wilmington Fibre Specialty Co., Wilmington, Del. ‘‘Fyber- 
oid,’’ ‘“‘Ohmoid.”’ 


FINISHES 
(Paints, Lacquers, Enamels.) . 
Aluminum Company of America, 2179 Gulf Bldg., Pitts- 


burgh, Pa. 
Maas “x Waldstein Co.. 438 Riverside Ave., Newark. x. = 
Elizabeth, 


Roxalin Flexible Lacquer Co., Inc., Box 574, 
N. J 


Sherwin-Williams Co.. Cleveland, Ohio. 
Walker Co., H. V., Box 273, Elizabeth, N. J. 


FLASHERS, Sign 

Brown Instrument Co., 4466 Wayne Ave., Philadelphia, Pa. 
(A Division of Minneapolis-Honeywell Regulator Co.). 

Leland Elec. Co., Dayton, Ohio. 


FLEXIBLE CORD. See Cord, Flexible. 


FLEXIBLE SHAFT MACHINES 
Haskins Co., R. G., 4657 W. Fulton St., Chicago, Til. 
Strand & Co., N. A., 5001 N. Lincoln St., Chicago, I! 


FUSE CLIPS AND MOUNTINGS 
Littelfuse Laboratories, 4252 Lincoln Ave., Chicago, II! 
Patton-MacGuyer Co., 17 Virginia Ave., 
Sherman Manufacturing Co., H. B., Battle Creek, Mich 
Waterbury Button Co., Washington Ave., Waterbury, Con. 


ELECTRICAL MANUFACTURING 


Providence, R. I. 
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end by using 
UNIVERSAL PORCELAIN 























Always exact to dimensions, which are held to extremely 
close limits. Best materials and careful engineering assure 
sound pieces. 


Send specifications or blue prints for quotations. 
Orders filled promptly. 
Porcelain in colored glazes. 


UNIVERSAL CLAY 
PRODUCTS CO. 
SANDUSKY, OHIO 


Chicago Office, 107 N. Wacker Drive 


Electronic Vibrator r Type 
CONVERTERS-(i Sc 


Electronic Laboratories is meeting to- 
day the pent-up demand for a success- 
ful converter, that makes it possible 
to operate all 110 Volt A.C. electrical 
equipment from 6, 12, 32, 110 or 220 Ax 
Volt D.C. Those who have specific ¢ |=) 
problems or wish complete character- 
istic of these converters should write 
direct to 


ELECTRONIC LABORATORIES, INC. 


World’s Largest Exclusive SMiautheticer of 
Vibrator Power Supplies. 
Address Dept. EM437, Indianapolis, Ind. 








od 






8 to 64 D.P. 


— made right to avoid “headaches” 
in the assembly line. 


—— h i! h } 


S34 Gear Specialties 


° R P ° R A Tr E 


2635 W. CANTON STREET~ CHICAGO 


For 20 years this Company has been known as Mechanical Specialties Mfg. Co. 
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FANS + MOTORS + HOISTS + CRANES 





IT MAY NOT BE 
THE RIGHT TYPE 





But it’s the right make—R & M. You may 
be building stokers or washers or hair- 
dryers — but if there isn’t an R & M motor 
now that fits your requirements, we'll see 


about building one that does. 


R & M motors have grown up with the 
electric appliance industry. They have 
contributed to its progress at every stage. 
They have helped manufacturers to give 
better service to customers, because mo- 
tors built the R & M way are built to last 
and to perform. 


We invite your engineers to get in touch 
with us. Our wide experience as motor- 
suppliers to leading makers of electric 
appliances enables us to be of special 
service in solving the new problems that 
constantly arise... . Robbins & Myers, 
Springfield, Ohio; Brantford, Ontario. 


ROBBINS €& MYERS 


Sac 












e FOUNDED 1878 


oe. Seere see 
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INSULATION 


A Complete Service 


Macallen Mica Products 
Dolph’s Insulating Varnishes 
Vartex Varnished Cambric 
Manning Insulating Papers 
Emerald Brand Cotton Tapes 
Imported Varnished Tubing 
All Other Insulation Products 


Send for New Catalog 
INSULATION MANUFACTURERS CORP. 


902 Leader Bidg. 
CLEVELAND, O 
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e 35 YEARS experience assures 
highest quality and dependability 


. A Trial Will Convince You... 
Suppliers of ALNICO MAGNETS 
ER aL Laide 


1111 East 23rd Street Indianapolis, Ind. 











565 W. Washington Bivd. 
CHICAGO, ILL 





SIGNAL, 
SPECIAL, 
INDICATOR & 
SWITCHBOARD 


of highest quality. 
oe TTT up to 250 
Muha ks medi mira ti 


HERZOG 
MINIATURE LAMP WORKS, Inc. 
Established 1911 


LONG ISLAND CITY NEW YORK 





CENTRIFUGAL 


Research and Engineering 
Oil Extracting—Washing—Drying—Enamel- 
ing—Galvanizing and the Hydeway Hydro- 
static Impregnating Machines. 


THE LEON J. BARRETT CO. 


MACHINERY 


Box 378 WORCESTER, MASS., U. S. A. 








ALSIMAG LAVA 


AMERICAN LAVA CORPORATION 
Chattanooga, Tennessee 


Manufacturers of Ceramic Insulation 
for over one-third of a century. 


Branch Offices in all principal cities. 








NORTON INSTRUMENTS 


a = a a << 
lo Give (HAN DD S 4 <DRawn) 
Years of <a 


AMMETERS - VOLTMETERS 
Reliable for nearly half a century 


NORTON ELECTRICAL INSTRUMENT CO 
93 Hilhard Sercet 





Engineered 


Accurate 


Service 


Manchester, Conn 





Lastik Black Insulating Varnishes 
LASTIK BAKING 
LASTIK AIR DRYING-SOLVENT BASE 
LASTIK AIR-DRYING ALCOHOL BASE 
Drys in 30 Min Send for Samples 
LASTIK PRODUCTS Co. INC. 
8070 American Bank Bldg., Pittsburgh, Pa. 


A complete review of all 


new Electrical Patents 


begins on page 106 
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FUSES, Enclosed 

Colt’s Patent Fire Arms Mfg. Co., Elecl. Div., Hartford 
Conn. 

General Electric Co Section Q-894, Appliance and Mer 
cuandise Dept., Bridgeport, Conn. 

Littelfuse Laboratories, 4252 Lincoln Ave., Chicago, Ill. 


FUSES, Potential 
Littelfuse Laboratories, 4252 Lincoln Ave., Chicago, Ill. 
(Surge Protectors.) 


Sundt Engineering Co., 4252 Lincoln Ave., Chicago, Ill. 

GASKETS bs i) 

Franklin Fibre-Lamitex Corp., 190 E. 12th St., Wilmington, 
Del. 

Simplex Mfg. Co., Auburn, N. Y. 


GEARMOTORS. See Motors. 
GEAR STOCK, Laminated. See Fibre, Phenol. 


GEARS AND PINIONS, Rawhide & Comp. 
Chicago Rawhide Mfg. Co., 1281 Elston Ave., Chicago, Ill. 
Continental-Diamond Fibre Co., Newark, Del. 


Franklin Fibre-Lamitex Corp., 190 E. 12th St., Wilmington, 


Del. 

Gear Specialties, Inc., 2635 W. Canton St., Chicago, Ill. 
General Electric Co., Schenectady, N. 

“‘Fabroil,’’ ‘‘Textoil,’’ ‘‘Textolite.’ 


National Vulcanized Fibre Co., Wilmington, Del. 
Richardson Co., Melrose Park (Chicago), Ill. 
Taylor Fibre Co., Norristown, Pa. 


GEARS AND PINIONS, Iron and Steel 
Gear Specialties, Inc., 2635 W. Canton St.. Chicago, Ill. 


GENERATORS 
(See also Plating Generators.) 
Columbia Elec. Mfg. Co., 4500 Hamilton Ave., Cleveland, 
Ohio 
Electric Specialty Co., 213 South St., Stamford, Conn. 
Janette Mfg. Co., 554 W. Monroe St., Chicago, Il. 


GLUE POTS. See Pots and Ladles. 


HANGERS, Ball and Roller Bearing 
S. K. F. Industries, Inc., Front St. & Erie Ave., Phila., Pa. 


HEATING UNITS AND ELEMENTS. See 
Units, Rods, Grids, Elements. 


IMPREGNATING MACHINERY. 
chinery, Impregnating. 


INSTRUMENTS, Ammeter-Voit-Ohmmeter 

Burton-Rogers Co., 755 Boylston St., Boston, Mass. 
International Resistance Co., 401 N. Broad St., Phila., Pa. 
— Elecl. Instrument Co., 93 Hilliard St., Manchester, 
Con 

Roller. Smith Co., 2140 Woolworth Bldg., New York, N. Y. 
Triplett Electric al Instrument Co., 314 Harmon Ave., Bluff- 


See Ma- 


ton, Ohio. 

INSTRUMENTS, Laboratory Standard 
American Transformer Co., 174 Emmet St., Newark, N. J. 
General Electric Co., Dept. 6E-201, Schenectady, N. Y. 


Hickok Elecl. Instrument Co., 10514 Dupont Ave., Cleveland, 
Ohio. 


Norton Elecl. Instrument Co., 93 Hilliard St., Manchester, 


Conn 

Roller-Smith Co., 2140 Woolworth Bldg., New York, N. Y. 

Sticht & Co., Herman H., Dept. E.M., 27 Park Place, New 
York City. 

Triplett Electrical Instrument Co., 314 Harmon Ave., Bluff- 
ton, Ohio. 

Westinghouse Elec. & Mfg. Co., Room 5-N, East Pittsburgh, 


Pa. 
Weston Electrical Instrument Corp., 582 Frelinghuysen Ave., 
Newark, N. J. 


INSTRUMENTS, Pocket 

Burton-Rogers Co., 755 Boylston St., Boston, Mass. 
Norton Elecl. Instrument Co., 93 Hilliard St., Manchester, 
Conn 

Roller-Smith Co., 2140 Woolworth Bldg., New York, N. Y. 
Weston Electrical Instrument Corp., 582 Frelinghuysen Ave., 
Newark, N. J. 


INSTRUMENTS, Portable and Sutsonnoere 
American Transformer Co., 174 Emmet St., Newark, N. J. 


Burton-Rogers Co.. 755 Boyls ton St., Boston, Mass. 

Clough-Brengle Co., 2813-H West. 19th, Chicago, Il. 
(Oscillographs. ) 

General Electric Co., Dept. 6E-201, Schenectady, N. Y. 


G-M Laboratories, ine., 1737-A Belmont Ave., Chicago, Il. 

Hirkok Elecl. Instrument Co., 10514 Dupont Ave., Cleveland 
Ohio. 

Norton Elecl. Instrument Co., 93 Hilliard St., Manchester, 
Conn. 

Roller-Smith Co., 2140 Woolworth Blidg.. New York, N. Y. 

Triplett Electrical Instrument Co., 314 Harmon Ave., Bluff- 
ton, Ohio A 

Wagner Elec. Corp., 6400 Plymouth Ave., St. Louis, Mo. 

Westinghouse Elec. & Mfg. Co., Room 5-N, East Pittsburgh, 
Pa. 

Weston Electrical Instrument Corp., 582 Frelinghuysen Ave., 
Newark, N. J. ‘“‘Illuminometer,”’ ‘‘Pin-Jack.’’ 


INSTRUMENTS, Resistance Bridge 

Roller- Smith Co., 2140 Woolworth Bidg., New York, N. Y. 
S'allerass Mfg ‘Co Collinedale. Va 

Sticht & Co., Herman H., Dept. E.M., 27 Park Place, New 
York City 


INSTRUMENTS, Speed Measuring 
Sticht & Co., Herman H., Dept. E.M., 27 Park Place, New 
York City. 


INSULATION 
Beads. See Beads, Insulating. 
Ceramic. See Insulation, Ceramic. 
Composition. See Molded Insulation. 
Compounds. See Wax and Compounds. 
Fibre. See Fibre, Phenol & Fibre, Vulcanized. 
Molded. See Molded Insulation. 
Slot. See Slot Insulation. 
Tubing. See Tubing, Varnished Fabric. 
Varnish. See Varnish, Insulating. 
Wax. See Wax and Compounds. 


INSULATION, Ceramic 

Special Shapes, Insulating Beads, Washers, Bushings, etc. 
American Lava Corp., Chattanooga, Tenn. 
Isolantite, Inc., 233 Broadway, New York, N. Y. 
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KNOBS & DIALS, Radio and Instrument 
Kurz-Kasch, Inc., Dayton, Ohio. 
Waterbury Button Co., Washington Ave., 


LACQUERS. See Finishes. 


LAMINATED INSULATION. 
nol. 


LAMINATED METALS. See Thermost 
Metal. 


LAMINATIONS. 
LAMP CORD. 


LAMPS, Glow 
General Electric Vapor Lamp Co., 887 Adams Street, 


Waterbury, ( : 


See Fibre, Phe- 


ic 


See Cores, Transformer 
See Cord, Flexible. 


Ho 
boken, N. J 
LAMPS, Miniature 
Herzog Miniature Lamp Works, Inc., Long Island City, 
ie A 


LAVA 
American Lava Corp., Chattanooga, Tenn. 


LIGHTS, Pilot 

Kirkland Co., H. R., 75 West St., New York, N. Y. 

Pass & Seymour, Inc., Industrial Sales Div., Syracuse, N. Y, 

Sundt Engineering Co., 4252 Lincoln Ave., Chicago, II! 
(Pilot & ‘‘Ded-Fuse’’ Indicators.) 


LIMIT SWITCHES. 
also Controls. 


LUGS, Copper 


oe Patent Fire Arms Mfg. Co., Elecl. Div., Hartford 
onn. 


General Electric Co., Schenectady, N. Y. 

Ideal Commutator Dresser Co., 1008 Park Ave., Sycamore, Ill. 

Ilsco Copper Tube & Products Co., Inc., Dept. EM, 5629 
Madison Road, Cincinnati, Ohio. 

Krueger & Hudepohl, 3rd & Vine Sts., Cincinnati, Ohio. 

Patton-MacGuyer Co., 17 Virginia Ave., Providence, R. ! 

Sherman Mfg. Co., H. B., Battle Creek, Mich. 

Wolverine Tube Co., 1441 Central Ave., Detroit, Mich. 


MACHINERY, Impregnating 

Barrett Co., Leon J., Box 378, Worcester, Mass. 
MACHINES, Enameling 

Barrett Co., Leon J., Box 378, Worcester, Mass. 


MACHINES, Riveting 
Chicago Rivet & Machine Co., 1848 S. 54th St., Cicero, Il. 


MACHINES, Washing 
(For Washing Small Parts) 
Barrett Co., Leon J., Box 378, Worcester, Mass. 


MAGNESIUM ALLOYS 


Castings, Forgings, Sheets, Plates, Strips, Structural 
Shapes, Extruded Sections. 


Dow Chemical Co., Dowmetal Divisien, Midland, Mich. 
*‘Dowmetal.”’ 

MAGNETS, Lifting 

Ohio Elec. Mfg. Co., 5905 Maurice Ave., Cleveland, Ohio. 


MAGNETS, Permanent 

Cinaudagraph Corp., Magnet Steel Div., Stamford, Conn. 

Simonds Saw & Steel Co., Lockport, N. Y. 

— Iron & Steel Co., High Bridge, N. J. 

‘“Tisco’’. 

Thomas & Skinner Steel Products Co., 1111 East 23rd &t., 
Indianapolis, Ind. 


MALLETS, Rawhide 
Chicago Rawhide Mfg. Co., 1281 Elston Ave., Chicago, III. 


MATERIALS, Drawing 


Bruning Co., Inc., Chas., 102 Reade St., New York, N. Y. 
Faber, Inc., A. W., Newark, N. J. 


MATS, Steel, Safety 
Acme Steel Co., 2846 Archer Ave., Chicago, III. 


MEGOHMMETERS 


Sticht & Co.. Herman H., Dept. E.M., 27 Park Place, New 
York City. 


MELTING POTS, 
Ladles. 


See Controllers, Motor; 


LADLES. See Pots & 


METALS, Rare. See Specific Headings. 


METERS. See Instruments. 


MICA 

Brand & Co.. Wm., 276 Fourth Ave., New York, N. Y. 

Continental-Diamond Fibre Co., Newark, Del. ‘‘Micabond.” 

General Electric Co., Section M-619, Insulating Materials 
Div., Appliance and Merchandise Dept., Bridgeport, Conn 

Insulation Manufacturers Corp., 565 W. Washington Blvd., 
Chicago, Ill. 

Macallen Co., 16 Macallen, Boston, Mass. 

Mica Insulator Co., 200 Varick, New York, N. Y. **Macinite.” 

New England Mica Co., Waltham, Mass. ‘‘Y-26.’ 


ay aaa Elec, & Mfg. Co., Room 5-N, East Pittsburgh. 
a. 


MOLDED INSULATION 
American Insulator Corp., New Freedom, Pa. 
a Button Works, Inc., Molded Plastics Div., Auburn, 


Bakelite Corp., 247 Park Ave., New York, N. Y. 

Chicago Molded Products Corp., 2144 Walnut, Chicago, Il 

Consolidated Molded Products Corp., Scranton, Pa. ‘‘Laee 
nite,”’ ‘‘Phenolic,”’ ‘‘Arcolite.’’ 

Formica Insulation Co., 4638 Spring Grove Ave., Cincinnatl. 

franklin Fibre-Lamitex Corp., 190 E. 12th St., Wilmington, 


Del. 

General Electric Co., Section P-893, Appliance and Mer 
chandise Dept., Bridgeport, Conn. ‘‘Cetec,’’ ‘“Textolite,” 
““Mycalex.’ 

General Plastics, Inc., 164 Walck Road, North Tonawanda 
N. ¥. ‘‘Durez.’ 

Kurz-Kasch, Ine., Dayton, Ohio. 

Macallen Co., 16 Macallen, Boston, Mass. 

Norton Laboratories Inc., Lockport, N. Y. 

Richardson Co., Melrose Park (Chieago), Ill. ‘‘Insurok.”’ 

Waterbury Button Co., Washington Ave., Waterbury, Con: 

Westinehouse Elec. & Mfg. Co., Micarta Div., Trafford, Pa 
*‘Micarta.”’ 


ELECTRICAL MANUFACTURINC 
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SMALL MOTORS? 


No. 90. — No. 90 L. 





For Auto Heaters, Food Mixers, Sirens, 
Burglar Alarms, Grinders, Blowers, etc. 


Two Frame lengths cover power from 1/100 to 
1/20 B.h.p. and speeds from 2000 to 10,000 r.p.m. 
Voltages from 6 to 110, both in A. C. and D. C. 
The shaft is 4” Tool Steel. Outside dia. is 28¢” 
Mounting from Die Cast End. 


We welcome the opportunity of 
quoting on Special Requirements. 


KENDRICK & DAVIS CO., Inc. 
Lebanon, N. H. 





PRECISION 


COILS 


We Pride Ourselves upon the 
efficiency of every coil which 
leaves our factory and guarantee 
each unit unconditionally against 
any imperfections in material or 
workmanship. 


DEAN W. DAVIS « Co. Inc., 
Ce tml al) ee he 
CHICAGO, ILLINOIS. 





HOLYOKE INSULATED WIRE 


in a product stamps it 
‘SUPERIOR AND DEPENDABLE”’ 


Asbestos Covered AC—DC 
Resistance Wires Resistance Cords 


Rubber Tasulated and Gutta Percha Insulated 
other types Cords and and other types 
Cables for Radio & free stripping 


Specialty purposes Hook-Up Wires 


Annunciator, Office & Thermostat Wires 
Rubber Sheathed Microphone Cables 
Insulated Antenna & Aerial Wires 
Fixture Wires and Flexible Cords 
Flat Tinned Copper Sleeving 
Transmission Wires 


THE HOLYOKE COMPANY, INC. 
720 Main Street, Holyoke, Mass. 
Samples and quotations upon request 








OF IMPORTANCE to PARTICULAR 
DESIGNERS and ENGINEERS 





NDER the face plate indicated 
as ‘the old” may be a current 
control device fast becoming 

obsolete. Under a plate identified 
as ‘the modern” can be only one 


type of material—P. & S.-Despard 
precision-made, 


That ‘‘modern”’ hole assures inflex- 
ible standards of quality of the 
device that is in it. It is of amazing 
compactness (exact size and shape 
of the neck of all P. & S.-Despard 
devices). Economies in production 
unattainable in any other line, are 
made possible. 


In that “modern” hole may be set 
any one of P. & S.-Despard preci- 
sion-made devices. That is inter- 
changeability. If the design calls for 
a combination of devices in one 
control unit, as many as three P. & S.- 
Despard devices can be used in one 
standard switch box. That is com- 
pactness. 


Any designing engineer who wants 
to increase the salability and de- 
pendability of his product can 
achieve those ends quickly by 
simply specifying P. & S.-Despard. 












Combination of P. & S.- 
Despard 15-amp. switch 
pilot light and standard 
P. & S.-Despard plate. 
This combination is in use 
on many types of machines 
and appliances, today. 


P. & S.-DESPARD 
DATA SHEETS 


With application informa- 
tion for designers and 
engineers may be had for 
the asking. Send for 
the complete set today. 


INDUSTRIAL SALES DIVISION 


PASS & SEYMOUR, inc. 


SYRACUSE, NEW 


YORK 


oly Manuf acfurers fc ol al cvior ¢€ | a 
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Struthers Dunn, Inc. 
138 N. Juniper Street 


Philadelphia, Penna. 


PHOSPHOR BRONZE 


in sheets and rolls 

especially adapted 

for electrical purposes 
Allso brass, bronze and nickel silver 


We solicit your inquiries 


WATERBURY ROLLING MILLS, INC. 
660 Watertown Ave., Waterbury, Conn. 





CONTACT POINTS AND 
THERMOSTATIC METAL 


AKER Contact Points are 
made with the thought con- 
stantly in mind that, above 
all, contact points must 

function with unvarying reliabil- 
ity. We make them of platinum, 
iridio-platinum, silver and special 


alloys. Baker Non-Rusting Ther- 
mostatic metal is for use where 
contact with steam or hot water 
is part of the problem. 


BAKER & CO., INC. 
54 Austin St., Newark, N. J. 





1 Senco Vari-Speed Motor 
Calibrated in R.P.M. for any 
constant speed from 50 to 
1000; also made 0 to 10 R.P.M. 
for turntable displays. 

iFutty ouaranteea .... $9.50 


Sensmene 
SUNDT ENGINEERING CO. 
4252 Lincoln Ave., Chicaga, III. 


| 


*% NATIONAL * 


RHEOSTATS 


Ask for Catalog No. 5 
National Electric Controller Co. 
5309 Ravenswood Ave., Chicago, III. 





SCREW MACHINE 
PRODUCT s$¢ 


Send us your specifications for an estimate 


LINDEN & COMPANY 
In Brass or Steel 891 Broad St., Providence, R. I. 








For further 


information 


concerning products listed 

in the Classified Index, see 

INDEX TO ADVERTISERS 
pages 136 & 137 
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MGLDING DIES. See Dies & Molds. 
MOLDINGS, Aluminum 


Aluminium Goods Mfg. Co., Manitowoc, Wis. 


MOLYBDENUM, Wire, Rods, Sheets & Spe- 
cial Shapes 

Callite Products Division, Eisler Elec. Corp., 547—39th St., 
Union City, N. J. 

Fansteel Metallurgical Corp., North Chicago, III. 


MONEL METAL 
Driver-Harris Co., Harrison, N. J. 


MOTOR STARTERS. See Controllers, Motor. 


MOTORIZED SPEED REDUCERS. See Com- 
pilation of Motors in this issue. 


MOTORS 

Baldor Electric Co., 4300 Duncan Ave., St. Louis, Mo. 

Barber-Colman Co., Rockford, Ill. 

Bendix Marine Products Company, 754 Lexington Ave. 
Brooklyn, N. Y. 

Bodine Elec. Co., 2256 W. Ohio St., Chicago, Il. 

Crocker-Wheeler Elec. Mfg. Co., Ampere, N. J 

Delco Appliance Division, General Motors Sales Corp., 
Rochester, N. Y. 

Delco Products Division, General Motors Corp., Dayton, 
Ohio. 

Diehl Mfg. Co., Elizabethport, N. J. 

Dumore Company, Dept. 107-D, Racine, Wis. 

Electric Motor Corp., Racine, Wis. 

Electric Specialty Co., 213 South St.. Stamford, Conn. 

Emerson Elec. Mfg. Co., St. Louis, Mo. 

Fairbanks, Morse & Co., 900 S. Wabash Ave., Chicago, II 

General Electric Co., Dept. 6A-201, Schenectady, N. Y. 
Hansen Mfg. Co., Princeton, Ind. 

Holtzer-Cabot Elec. Co., 125 Amory St., Boston, Mass 


Janette Mfg. Co., 556 W. Monroe St., Chicago, "ll. 
Kendrick & Davis Co., Inc., Lebanon, N. H. 

Leland Elec. Co., Dayton, Ohio. 

Master Elec. Co., Dayton, Ohio. 

Ohio Elec. Mfg. Co., 5905 Maurice Ave., Cleveland, Ohio. 
Peerless Elec. Co., Warren, Ohio. 

Robbins & Myers., Inc., Springfield, Ohio. 

Signal Elec. Mfg. Co., Menominee, Mich. 

Speedway Mfg. Co., 1828 So. 52nd Ave., Cicero, Ill. 
Wagner Elec. Corp., 6400 Plymouth Ave., St. Louis, Mo. 
Westinghouse Elec. & Mfg. Co., Room 5-N, East Pittsburgh. 


> 


Pa. 
Woods Machine Co., S. A., 27 Damrell St., Boston, Mass. 


NAILS 
Hassall, Inc., John, 404 Oakland St., Brooklyn N. Y. 


NAME PLATES 
American Emblem Co., Inc., Box No. 116R, Utica, N. Y. 


NICKEL-SILVER 

Driver-Harris Co., Harrison, N. J. 

Hoskins Mfg. Co., Detroit, Mich. 

Plume & Atwood Mfg. Co., Waterbury, Conn. 

Riverside Metal Co., Riverside, Burlington County, N. J. 

Scovill Mfg. Co., 65 Mill, Waterbury, Conn. ‘‘Adnic.’’ 

Seymour Mfg. Co., 49 Franklin St., Seymeur, Conn. 

Waterbury Rolling Mills, Inc., 660 Watertown Ave., 
Waterbury, Conn. 


NUTS, Machine Screw and Acorn 
Blake & Johnson Co., Waterville. Conn. 
Pawtucket Serew Co., 141 Hughes Ave, Pawtucket, R. I. 


NUTS, Wing 
Parker-Kalon Corp., Dept. E., 190 Varick St., New York, N. Y. 


OHMETERS. See Instruments. 
OIL EXTRACTORS. See Extractors, Oil 
OIL SEALS. See Seals, Oil. 


OILERS 
Speedway Mfg. Co., 1828 So. 52nd Ave., Cicero, Ill. 


OSCILLOGRAPHS. See _ Instruments, also 
Testers. 


OUTLETS, Plug and Radio 
Pass & Seymour, Inc., Industrial Sales Div., Syracuse, N. Y. 


OVENS, Industrial and Laboratory 

Annealing, Drying, Temper Drawing, Mold Baking, Etc. 
General Electric Co., Schenectady. N. Y. 
Trent Co., Harold E., 619 N. 54th St., Philadelphia, Pa. 


PACKING MATERIAL 
Kimberly-Clark Corp., 8 So. Michigan Ave., Chicago, III. 
“‘Kimpak.’’ 


PAINT. See Finishes. 


PAPER, Insulating 
Fish Paper, Press Board, Fibre Board, Fuller Board. 
Brand & Co., Wm., 276 Fourth Ave., New York, N. Y. 
ee Fibre Products Co., 1402 Walnut, Wilmington, 
e 


Continental-Diamond Fibre Co., Newark, Del. 

Cottrell Paper Co., Inc., Dept. M., Fall River, Mass. 

— Fibre-Lamitex Corp., 190 E. 12th St., Wilmington, 
Yel. 

Insulation Manufacturers Corp., 565 W. Washington Blvd., 
Chicago, Ill. 

Irvington Varnish & Insulator Co., Irvington, N. J. 

Mica Insulator Co., 200 Varick, New York, N. Y. ‘‘Arma- 
tite,’ “‘Armo,.’’ ‘‘Miranite,’’ ‘‘Duro,’’ ‘‘Kaygrey.’’ 

National Vulcanized Fibre Co., Wilmington, Del. ‘‘Campbel- 
lite,” “‘C-F,’’ ‘‘Peerless.’’ 

Taylor Fibre Co Norristown, Pa 

West Virginia Pulp & Paper Co., 230 Park Ave., New York, 
N. Y. ‘“‘Electrite,’’ ‘‘Densite.’’ 

Won Elec. & Mfg. Co., Room 5-N, East Pittsburgh, 


a. 

Wilmington Fibre Specialty Co., Wilmington, Del. ‘‘Fy- 
heroid.’’ 

PEGS, Armature 

Insulation Manufacturers Corp., 565 W. Washington Blvd., 
Chicago, Ill. 

Mica Insulator Co., 200 Varick, New York, N. Y. 

National Vulcanized Fibre Co., Wilmington, Del. 


PENCILS, Drawing 
Faber, Inc., A. W., Newark, N. J. ‘‘Castell.’’ 
J. 8. Staedtler, Inc., 53-55 Worth St., New York City. 





bys ae 


PENDANTS, Socket Chain. 
Bead Chain Mfg. Co., Bridgeport, Conn. 


PHOSPHOR BRONZE 

Driver-Harris Co., Harrison, N. J. 

Phosphor Bronze Smelting Co., 2204 Washington Ave., Pt 
delphia, Pa. 

Riverside Metal Co., Riverside, Burlington County, N. J 

Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 

Seymour Mfg. Co., 49 Franklin, Seymour, Conn. 

Waterbury Rolling Mills, Inc., 660 Watertown Ave., Wat: 
bury, Conn. 


PHOTOELECTRIC CELLS AND TUBES 

G-M Laboratories, Inc., 1737-A Belmont Ave., Chicago, I 

General Electric Co., Schenectady, N. Y. 

Weston Electrical Instrument Corp., 582 Frelinghuysen Ave 
Newark, N. J. ‘‘Photronic.’’ 


PHOTOELECTRIC EQUIPMENT 
G-M Laboratories, Inc., 1737-A Belmont Ave., Chicago, I 


PILLOW BLOCKS, Ball and Roller Bearing 
S. K. F. Industries, Inc., Front St. & Erie Ave., Phila., Pa 


PILOT LIGHTS, See Lights, Pilot. 


PINS, Cotter 
Hubbard Spring Co., M. D., 690 Central Ave., Pontiac, Mic! 


PLASTICS. See Molded Insulation. 


PLATES, Resistance Carbon 

Becker Brothers Carbon Co., 223 N. Ashland Ave., Chicago, Il! 

Morganite Brush Co., Inc., Long Island City, N. Y. 

National Carbon Co., Inc., Carbon Sales Division, Cleveland, 
i 


hio. 
Ohio Carbon Co., 12508 Berea Rd., Cleveland, Ohio. 
Trent Co., Harold E., 619 N. 54th St., Philadelphia, Pa. 


PLATING GENERATORS 

Columbia Elec. Mfg. Co., 4500 Hamilton Ave., Cleveland, 
Ohio. 

Kendrick & Davis Co., Lebanon, N. H. 


PLATINUM 
Baker & Co., Inc., 54 Austin, Newark, N. J. 
Willson Co., H. A., 105 Chestnut, Newark. N. J. ‘“‘Wilco.’* 


PLUGS, Attachment 

Allied Mercantile Co., 76-82 Coit, Irvington, N. J. 

Arrow-Hart & Hegeman Elec. Co., Hartford, Conn 
Belden Mfg. Co.. 4633 W. Van Buren, Chicago, Ill. 
General Electric Co., Section Q-894, Appliance and Merchan 
dise Dept.. Bridgeport, Conn. 

Hart Mfg. Co.. Hartford, Conn. 

Pass & Seymour, Inc., Industrial Sales Div., Syracuse, N. Y 


PLUGS & CORD SETS 

Arrow-Hart & Hegeman Elec. Co., Hartford, Conn. 

Belden Mfg. Co., 4633 W. Van Buren, Chicago, III. 

Diamond Braiding Mills, Chicago Heights, Il. 

General Cable Corp., 420 Lexington Ave., New York. N. Y. 

General Electric Co., Section Q-894, Appliance and Merehan 
dise Dept., Bridgeport, Conn. ‘‘Ge-Flex,”’ ‘‘Tell-tale Tap,” 
“*Unicord.”’ 

Holyoke Co., Inc., 720 Main St., Holyoke, Mass. 

Pass & Seymour, Inc., Industrial Sales Div.. Syracuse, N. Y. 

Rockbestos Produets Corp., 714 Nicoll St., New Haven, Conn. 


PLUGS & SOCKETS 
Arrow, Hart & Hegeman Elec. Co., Hartford, Conn. 
Jones, Howard B., 2300 Wabansia Ave., Chicago, III. 


POINTS, Contact 
Platinum, Silver, Tungsten and Special Alloys. 

Baker & Co., Inc., 54 Austin, Newark, N. J. 

Callite Products Division, Eisler Elec. Corp., 547—39th 
Street, Union City, N. J. 

Fansteel Metallurgical Corp., North Chicago. Ill. 

Wilson Co., H. A., 105 Chestnut, Newark, N. J. “Wilco.” 


PORCELAIN, Special Shapes 

Akron Porcelain Co., Akron, Ohio. 

Colonial Insulator Co., Akron, Ohio. ‘‘Porcelex.’’ 

General Ceramies Co., R.C.A. Building, New York City. 

Louthan Mfg. Co., East Liverpool, Ohio. “‘Elemite.” 

Pass & Seymour, Inc., Industrial Sales Div., Syracuse, N. Y. 

Star Porcelain Co., Trenton, N. J. ‘‘Nu-Blac,”’ ‘““‘Thermolain,”’ 
“*Vitrolain,’’ ‘‘Lavolain.’’ 

Universal Clay Products Co., Sandusky, Ohio. 


PORCELAIN ENAMEL 
Porcelain Enamel Institute, Inc., 612 N. Michigan Ave., 
Chicago, Il. 


POROUS CUPS 
(Unglazed earthenware cups for primary (wet) batteries.) 
Colonial Insulator Co., Akron, Ohio. 


POTS & LADLES, Melting 

Dunn, Inc., Struthers, 138 N. Juniper, Phila., Pa. ‘*‘Dunco.”’ 

Sta-Warm Electric Co., 565 N. Chestnut St., Ravenna, Ohio. 
(Glue and Solder Pots and Wax Pouring Heaters) ‘‘Tri- 
plex.’’ 

Trent Co., Harold E., 619 N. 54th St., Philadelphia, Pa. 


PULLEYS, Steel 
Dayton Rubber Mfg. Co., Dayten, Ohio. ‘‘Dayton.”’ 


PUMPS, Vacuum 
General Electrie Co., Schenectady, N. Y. 


RECTIFIERS 

B-L Electric Mfg. Co., Dept. A, St. Louis, Mo. 

General Electric Co., Seetion Q-894, Appliance and Mer 
chandise Dept., Bridgepert, Conn. 

Ward Leonard Elec. Co., 34 South St., Mt. Vernon. N. Y. 

Westinghouse Elec. & Mfg. Co., Dept. 5-N, East Pitts- 
burgh, Pa. 


REGULATORS, Temperature 
(See also Controls & Valves, Temperature; Thermostats.) 
Brown Instrument Co., 4466 Wayne Ave., Philadelphia, Pa. 
(A Division of Minneapolis-Honmeywell Regulator Co.) 
Dunn, Inc., Struthers, 138 N. Juniper, Phila., Pa. ‘‘Dunco.” 
Mercoid Corp., 4201 Belmont Ave., Chicago, III. 
Wilcolator Co., Newark, N. J. 


REGULATORS, Voltage 
Roller-Smith Co., 2140 Woolworth Bldg., New York, N. 
Ward Leonard Elec. Co., 34 South St., Mt. Vernon, N. 


RELAYS 

Allen-Bradley Co., 1309 S. First, Milwaukee, Wis. 

American Automatic Electric Sales Co., 1019 W. Van Buren 
St., Chicago, Ill. ‘‘Stowger,’’ ‘‘Autelco.’’ 

Bendix Marine Products Company, 754 Lexington Ave., 
Brooklyn, N. Y 


¥. 
¥. 
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These Blower Wheels will 


improve your product 



























Souno engineering backed by broad experi- | 
land, ence is back of every TORRINGTON Blower Wheel. Check these = 
points. See for yourself why TORRINGTON Blower Wheels have | 
attained a nation-wide reputation for dependability and quality. b 
Ico."* @ Smoother, quieter operation @ Rugged, non-rusting, non-resonant | 
construction @ Lighter weight, lower starting torque @ Less power | | 
consumption @ Every wheel hand inspected and statically balanced | 
char Write for catalog with ratings for all sizes of wheels and data for housing scroll design. 
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MOTOR TRADEWINDS | ~ 
p e The buyers of approximately 2,000,000 




















es 
rhan oe : , 
eo: AMM fractional horse-power motors during 
on IMPROVES YOUR PRODUCT! i 1936 have spoken. They class the 
= ban ° 
SPEEDS PRODUCTION! Pag Leland motor among the "elite" from 
No solder—no tape—no fire or heat hazard. A lower- the standpoint of design and dealer 
39th cost, quick, electrical wire connection that’s better elec- Fis 
trically and stronger mechanically. Easy to rae acceptance. 
leo.”” apply. Takes the place of more expensive be 
Terminal Blocks, Solder, Tape, Plug Connec- ako 2. oft 
tions, Binding Posts and Eyelets. 2 They place the Leland organization 
hea ae in the topmost bracket when it comes 
i %. 
aoe |) to delivery and field service. 
Solderless—Tapeless Fo ; 
Ave WIRE CONNECTORS 3 These are the results of a widespread 
Write for Samples }  _ investigation by a disinterested organ- 
08.) IDEAL COMMUTATOR DRESSER CO. | | | 
sone Pak: Ave, ee Md oa ization. They disclose that when you 
Tr 3 a power your appliance with a Leland 
. you are catering to dealer preference, 
setting sail before the tradewinds of | 
‘ 4 well-established general acceptance. 4 
Y ; 


e HOMER QUALITY 
o COMMUTATORS 


At Low Priees 
MOULDED TYPE (PATENTED) for defrosting 





- } fans, and car heater motors. Send for prices 
and specifications. 

juren HOMER COMMUTATOR CORP. 

Ave. 4748 HOUGH AVENUE CLEVELAND, OHIO 


APRIL, 1937 





PORTLAND-MONSON 
SLATE CO. 


Quarriers of 
Monson Slate 





for Electrical 
Purposes, Natural 
Black, Oil Finish 


Quarries: | 
Monson, Maine 


Office, Portland. Maine 








WIRE SPRINGS 
AND SPECIALTIES 


EAA 

S OMT pas; 
ALL SHAPES 
ALL METALS 


CUYAHOGA TIT aL 


Pa 2a ea) CLEVELAND, OHIO 


UL LL EU 


come with the use of Gardiner Rosin Core Solder. Its 
uniform high quality assures better, faster work, saving 
both time and material. 

Due to modern production methods Gardiner Solder 
sells for less than even ordinary solders. 

Also made in on Core and specials in various alloys, 
core sizes and gauge 

EASTERN SALES OFFICE AND WAREHOUSE 
DAVID M. KASSON & CO., 264 Canal St., New York 


(2 . 
Rm ey 
Pans 











[METAL CO #4 


———-< =e 


| | HUNTER PRESSED STEEL CO. 
LANSDALE, PENNA. 


CREWS RIVETS 


NUT 


\| Pawtucket Screw Company 


141 Hughes Ave. - - = Pawtucket, R.I. 


Standard sizes in stock. Special sizes made to 
i * aoe Also washers and stempings of say @ 
tel. 
Lew Poise: Quick Service 
Guarantee Specialty Mfg. Co. 
9610 Car Ave. Cleveland, Ohio 











ADE of Aluminum 


! TERM i Pa M or copper. Plain 
TAG S or stamped as ordered. 


Five styles — widths 
from % to \% in. Write 
for free samples & prices. 


NATIONAL BAND | Newport, Ky. 
& TAG CO. Dept. W 


marking wires 
cables, etc. 


















BRASS WASHERS 





Brown Instrument Co., 4466 Wayne Ave. *hiladelphia, Pa. 
(A Division of as Honeywell Regulator Co.) 
Dunn, Inc., Struthers, 138 N. Juniper, Phila., Pa., ‘‘Dunco,’’ 

‘‘Mid Getts.’ 
Durakool, Inc., 1034 No. Main St., Elkhart, Ind. 


Edison Electrical Controls Division of Thos. A. 
43 Lakeside Ave., West Orange. N. J. 
G-M Laboratories, Inc., 1737-A Belmont 


Edison Inc., 


Ave., Chicago, Il. 


General Electric Co., Schenectady, N. 

Guardian Elec. Mfg. Co., 1627 West Walnut St., Chicago, Til. 
Hart Mfg. Co., Hartford, Conn. ‘‘Diamond H.’ 

Mercoid Corp., 4201 Belmont Ave., Chicago, Ill. 


Roller-Smith Co., 2140 Woolworth Bidg., New York, N. Y. 
Sigma Instruments, Inc., 388 Trapelo Rd., Belmont, Mass. 
Ward Leonard Elec. Co., 34 South St., Mt. V ernon, N. 


Westinghuose Elec. & Mfg. Co., 


Ye 


Room 5-N, East Pittsburgh, 


Weston Elecl. Instrument Corp., 582 Frelinghuysen Ave., 
Newark, N. 
Wilcolator Co., Newark. N. J. 


RELAYS, PHOTOELECTRIC 


G-M Laboratories, Inc., 1737-A Belmont Ave., Chicago, Il. 
RESISTORS 

Aerovox Corp., 70 Washington St., Brooklyn, N. Y. 
Allen-Bradley Co., 1309 S. First, Milwaukee, Wis. 
Clarostat Mfg. Co. Inc., 285 N. Sixth St., Brooklyn, N. Y. 
Electrad, Inc., 175 Varick St., New York, N. Y. 

Electrical Coil Winding Co., 2731 Saunders, Camden, N. J. 


General Radio Co., Cambridge, Mass. 

Hardwick, Hindle, Inc., 140 Pennington St., Newark. N. J. 
International Resistance Co., 401 N. Broad St., Philadelphia. 
Uhmite Mfg. Co., 4843 Flournoy St., Chicago, Ill. 

S'ralleross Mfg. Co., Collingdale, Pa. 

Trent Co., Harold E., 619 N. 54th St., Philadelphia, Pa. 
Ward Leonard Elec. Co., 34 South St., Mt. Vernon, N. Y. 


RESISTORS AND GRID LEAKS, Radio 
Aerovox Corp., 70 Washington St., Brooklyn, N. Y. 
Allen-Bradley Co., 1309 8S. First St., senha. Wis. 
Electrad, Inc., 175 Varick St., New York, 

International Resistance Co., 401 N. Broad x. Philadelphia, 
Yhio Carbon Co., 12508 Berea Rd., Cleveland, Qhio. 
Ohmite Mfg. Co., 4843 Flournoy St., oe Til 

Ward Leonard Elec. Co., 34 South St., Vernen, N. Y. 


RHEOSTATS 

Motor Control, Meter Testing. 
Allen-Bradley Co., 1309 8. First, . 
C'arostat Mtg. Co., Ine.. 285 N. Sixth St. ~~. Denia 
Electrad, Inc., 175 Varick St., New York, N. 
G-M Laboratories, Inc., 1737-A Belmont me Chicago, Tl. 
General Electric Co.. Schenectady, we le 
General Radio Co., Cambridge, Mass. 
Hardwick, Hindle, Inc., 140 Pennington St., 
National Electric Controller Co., 5309 Ravenswood Ave., 


cago, Til. 
Ohmite Mfg. Co., 4843 Flournoy St., Chicago, Il. 
Ward Leonard Elec. Co., $4 South St., Mt. Vernon, N. Y. 
Westinghouse Elec. & Mfg. Co., Room 5-N, East Pittsburgh. 
RHEOSTATS, Electroplating 
du Pont de Nemours & Co., E. L, 
Dept., Wilmington, Del. 


RHEOSTATS AND POTENTIOMETERS, 
Radio 

Allen-Bradley Co., 1309 S. First St., 7 Wis. 

Electrad, Inc., 175 Varick St., New York, N. 

G-M Laberatories, Inc., 1787-A Belmont Ave., yn Til. 

National Electric Controller Co., 5309 Ravenswood Ave., Chi- 


cago, Ill. 
Ohmite Mfg. Co., 4843 Fleurnoy St., Chicago, Ill. 


Milwaukee, Wis 


Newark, N. J 
Chi- 


Grasselli Chemicals 


RIVETING MACHINES. See Machines, Riv- 
eting. 

RIVETS 

Blake & Johnson Co., Waterville, Conn. 


Hassall, In John, 404 Oakland 8St., 
Pawtucket Screw Co., 141 Hughes Ave., 
Plume & Atwood Mfg. Co., Waterbury. 


Brooklyn, N. Y. 
Pawtucket, R. I. 
Conn 


Waterbury Button Co Washington Ave., Waterbury, Conn. 
RIVETS, Split & Tubular 

Chicago Rivet & Machine Co., 1848 S. 54th St., Cicero, Il. 
SEPARATORS, Magnetic 

Ohio Elec. Mfg. Co., 5905 Maurice Ave., Cleveland, Ohio. 
SET SCREWS, Self-Locking 

Shakeproof Lock Washer Co., 2533 N. Keeler Ave., Chicago. 


SCREW DRIVING MACHINES 
Haskins Co., R. G., 4657 W. Fulton St., 


SCREW MACHINE PRODUCTS 
Aluminum Co. of America, 2179 Gulf Bldg., 


Chicago, Ill. 


Pittsburgh, Pa. 


Barnes Co., Wallace, Bristol, Conn. 

Riake & Johnson Co., Waterville, Conn. 

Brandywine Fibre Products Co., 1402 Walnut, Wilmington, 
Del. 

Franklin Fibre-Lamitex Corp . 190 E. 12th St., Wilmington, 
Del. 

Hunter Pressed Steel Co., Lansdale, Pa. 


Linden & Co., 891 Broad, Providence, R. I. 

National Vulcanized Fibre Co., Wilmington, Del. 

Peck Spring Co., 12 Grove Ave., Plainville, Conn. 

Plume & Atwood Mfg. Co., Waterbury, Conn. 

Progressive Mfg. Co., Torrington, Conn. 

Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 

Steinen Mfg. Co., Wm., 164 Pennington St., Newark, N. J. 
Wilmington Fibre Specialty Co., Wilmington, Del. 


SCREWS, Machine 


Blake & Johnson Co., Waterville, Conn. 

Pawtucket Screw Co., 141 Hughes Ave., Pawtucket, R. I. 
Progressive Mfg. Co., Torrington, Conn. 

Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 


SCREWS, Self Tapping, Sheet Metal and Cap 
Parker-Kalon Corp., Dept. E., 190 Varick St., New York, N.Y. 


SCREWS, Set 
Blake & Johnson Co., 
Parker-Kalon Corp., Dept. E., 


SCREWS, Tapping 
Shakeproof Lock Washer Co., 
Ill. 


Waterville, Conn. 


190 Varick St., New York, N.Y. 


2533 N. Keeler Ave., Chicago. 
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SCREWS, Thumb 
Blake & Johnson Co., Waterville, Conn. 
Parker-Kalon Corp., Dept. E., 190 Varick St., 


SEALS, Oil 
Chicago Rawhide Mfg. Co., 


SHADES, Mica 
Mica Insulator Co., “40 Varick, New York, N. Y. 
New England Mica Co., Waltham, Mass. 


SHEETS, 


New York N 


1286 Elston Ave., Chicago 


Iron 


American Rolling Mill Co., Middletown, Ohio. ‘Armco 
SHEETS, Steel 

American Rolling Mill Co., Middletown, Ohio. ‘‘Armco.’’ 
American Steel & Wire Co., 208 S. La Salle St., Chica 


Ill. (United States Steel Corp. Subsidiary.) 
Carnegie-Illinois Steel Corp., Pittsburgh, Pa. 
Steel Corp. Subsidiary.) 
Granite City Steel Co., Granite City, Ill. 
Ryerson & Son, Inc., Jos. T., Chicago, Ill. 


SHELLS, Screw Socket 
Patton-Macguyer Co., 17 Virginia Ave., 


SILVER 
Baker & Co., Inc., 54 Austin, Newark, N. J. = 
Driver-Harris Co., Harrison, N. J. 

Handy & Harman, 82 Fulton, New York, N. Y. “‘Sil-Fos 
Wilson Co., H. A., 105 Chestnut, Newark, N. J. ‘“‘Wilco.” 


SLATE \| 
(For Switchboard Slabs and Barriers.) \| 
Portland-Monson Slate Co., Portland, Me. 


SLOT INSULATION 
Cottrell Paper Co. Inc., Dept. M, Fall River, Mass. 


SLOTTING MACHINES AND TOOLS, Com- 
mutator and Armature 
(Mica Undercutters. ) 
General Electric Co., Schenectady, N. Y. 
Ideal Commutator Dresser Co., 1008 Park Ave., 


SOCKETS, Porcelain 
Arrow-Hart & Hegeman Elec. Co., Hartford, 
Pass & Seymour, Inc., Industrial Sales Div., 


(United Sta 


Providence, R. | 


Sycamore, II. 


Conn. 
Syracuse, N. Y. | 


SOCKETS AND RECEPTACLES, Lamp 

Arrow-Hart & Hegeman Elec. Co., Hartford, Conn. 

G-M Laboratories, Inc., 1737-A Belmont Ave., Chicago, Ill. 

General Electric Co., Section Q-894, Appliance and Mer- 
chandise Dept., Bridgeport, Conn. 

Pass & Seymour, Inc., Industrial Sales Div., 


SOLDER, Self-fluxing 
Gardiner Metal Co., 4818 So. Campbell Ave., 


SOLDER, Silver 
Handy & Harman, 82 Fulton, New York, N. Y. 
Wilson Co., H. A., 105 Chestnut, Newark, N. J. 


SOLDERING COMPOUNDS 
Stick, Paste, Flux, Salts, Fluid. 
Gardiner Metal Co., 4818 So. Campbell Ave., 
General Electric Co., Section Q-894, 
chandise Dept., Bridgeport, Conn. 


SOLDERING IRONS 

General Electric Co., Schenectady, N. Y. 

Stanley Tools, New Britain, Conn. 

Sta-Warm Electric Co., 565 N. Chestnut St., Ravenna, Ohio. 
Trent Co., Harold E., 619 N. 54th St., Philadelphia, Pa. 


SOLDERING POTS. See Pots & Ladles. 
SOLENOIDS. See Coils, Finished. 


SPEED REDUCERS. See 
Motors in this issue. 


SPRINGS 

American Steel & Wire Co., 208 S. La Salle St., 
Ill. (United States Steel Corp. Subsidiary.) 

Barnes Co., Wallace, Div. of Associated Spring Corp. Bris- 
tol, Conn. 


Syracuse, N. Y. 
Chicago, Ill. 


“*Sil-Fos.” 
“Wilco.” 


Chicago, Ul. 
Appliance and Mer- 


Gompilation of 


Chicago, 


Barnes-Gibson-Raymond, Div. of Associated Spring Corp., 
6399 Miller Ave., Detroit. 

Cuyahoga Spring Co., 10270 Berea Rd., Cleveland, Ohio. 

Dunbar Bros. Co., Bristol, Conn. 

Gibson Co., Wm. D., Div. of Associated Spring Corp., 1800 
Clybourn Ave., Chicago Ill 

Hubbard Spring Co., M. D., 690 Central Ave., Pontiac, Mich. 

Hunter Pressed Steel Co., Lansdale, Pa. 

Peck Spring Co., 12 Grove Ave., Plainville, Conn. 

Raymond Mfg. Co., Div. of Assoc iated Spring Corp., Corry, 


Pa. 
Steinen Mfg. Co., Wm., 164 Pennington St., 


STAMPINGS, Small, Non- mnonatiie. 
Continental-Diamond Fibre Co., Newark, Del. 
Franklin Fibre-Lamitex Corp., 190 E. 12th St., 


Del. 
Richardson Co., Melrose Park (Chicago), Ill. 
STAMPINGS, Small, Metal 


Aluminum Goods Mfg. Co., Manitowoc, Wis. 
American Emblem Co., Inc,, Box No. 116R, Utica, N. Y. 
Barnes Co., Wallace, Div. of Associated Spring Corp. Bris 
tol, Conn. 

Guarantee Specialty Mfg. Co., 9610 Carr Ave., Cleveland, 0. 
Hubbard Spring Co., M. D., 690 Central Ave., Pontiac, Mich 
Hunter Pressed Steel Co., Lansdale, Pa. 
Krueger & Hudepohl, 3rd & Vine Sts., Cincinnati, Ohio. 
Patton-MacGuyer Co., 17 Virginia Ave., Providence, R. I 
Plume & Atwood Mfg. Co., Waterbury, Conn. 

of Associated Spring Corp., Corry, 


Raymond Mfg. Co., Div. 

Pa. 
Shakeproof Lock Washer Co., 2533 N. Keeler Ave., Chicago 
Sherman Mfg. Co., H. B., Battle Creek, Mich. 
Steinen Mfg. Co., Wm., 164 Pennington St., Newark, N. J 
Thomas & Skinner Steel Products Co., 1111 East 23rd St., 


Newark, N. J. 


Wilmington, 


Indianapolis, Ind. 

Whitehead Stamping Co., 1675 W. Lafayette Blvd., Detroit, 
Mich. 

Worcester Pressed Aluminum Co., 75 Beacon, Worcester 


Mass. 
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~d LDE 4849. 4 & 


NOTE the triangular wedge formed by the tang and 
V-bottom collar, which forces the wire into a solid 
mesh. VO set-screw contact ... NU flattening or 
separ ating of wires . . . NO limitation to one size 
wire ... NU shearing effect whatsoever .. . > 
special tools required to make connection . . 

need for you to search any cee for the PE RFEC T 
solderless connector—WE HAVE IT! 





Send for samples and prices iddress Dept. EM 
ILSCO COPPER TUBE & PRODUC ‘TS, Ine. 
5629 Madison Rd. Cincinnati, O. 


———— 


Consult COLONIAL 


For Correct Electrical 


PORCELAINS 


Among Colonial's processes 
and finishes, you will find just 
the right porcelain for every 
electrical insulating job. 
For quality and accuracy, 
Colonial Porcelains are 
unsurpassed. 


glazed or unglazed. 
absorption for radio, etc. 


heater plates, cores, etc. 









glazed gray. 
Material—H5D—R efractory 


tubing for enameled resistors, etc. 






experienced executives. 


The COLONIAL 









AKRON, OHIO 


Chicago Office—1800 Grace St. 
Telephone, GRaceland 0486 


APRIL, 1937 


MACHINE SCREWS AND NUTS 


STOVE BOLTS, SPECIAL RIVETS 


SCREW MACHINE PRODUCTS 


SPECIAL HEADED AND THREADED PARTS — STANDARD SCREWS AND NUTS CARRIED IN STOCK 
PARTS FROM BRASS, STEEL and OTHER METALS 


THE BLAKE & JOHNSON CO. 


| 


Material—1B —standard white, 


Material—1EWP— white low | 








Material — 215 —Retractory for 


Material— 15-5 — The new un- 


Send us your blue prints and | 
inquiries. Engineering help and | 
prices furnished promptly by | 


INSULATOR Co. 






















WATERVILLE, CONN. 


HASSALL 


NAILS, RIVETS & SCREWS 


HHT IT: 


MADE TO ORDER IN ANY METAL—SEND FOR ILLUSTRATED FOLDER 
JOHN HASSALL, INC. esr. 1850 404 OAKLAND ST.. BROOKLYN, N. Y. 


‘This can be avoided by using 
HOLTZER - CABOT motors 
‘built to fit the job’. 

Let us help you. Our sugges- 
tions in no way obligate any 
manufacturer who seeks the final 
answer to his motor 
problems.”’ 










THE HOLTZER - CABOT 
ELECTRIC COMPANY 
125 AMORY ST., BOSTON, MASS. 
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FOR GREATER SAFETY AND ACCURACY 


in the Control of Temperatures 


Write for Catalog ‘‘C”’ 
STRUTHERS DUNN, INC. 
138 N. Juniper St. 
Philadelphia, Pa. 


ATYPE AND SIZE FOR 
EVERY REQUIREMENT 


Teo 
THERMOSTATS 


Automatic 


TIMERS 


for every application 
KWIXSET Timers 
are rugged, simple, 
accurate, convenient. 
Write for details and 
prices. 


The H. C. Thompson 
Clock Co. 


Bristol, Conn. 





SIGNAL KWIXSET 





















Switches 


Complete trange of 
styles and sizes from 
3 to 10 amps. with 
universal retrieving 
lever in 5 types: Off 
and on, 2-circuit, 3- 
way, multiple cir- 
cuits, special circuits. 
Also special switches. 


McGILL MFG. CO. 


300 Indiana Ave., Valparaiso, Ind. 














PEAK LOAD 
MERCURY SWITCHES 


Sturdy--- Dependable---Reasonable 
Write for Literature 


E. MACHLETT & SON 
222 E. 23rd St. New York, N. Y. 












MERCURY SWITCHES 


EXPERT GLASS BLOWERS 
NEON TUBES FOR TRADE 


ALMO MFG. CO. 


475 WASHINGTON ST., NEWARK, N. J. 


PAPER TUBES 


SPIRAL WRAPPED 
SQUARE—RECTANGULAR—ROUND 


Write for Samples and Prices 


Paramount Paper Tube Company 
2035 Charleston St. Chicago, fil. 

















POWREX MERCURY SWITCHES 
‘ For All Control Applica- 
tions. Heavy Duty Types 
for Severe Service. 
WREX 
SWITCH COMPANY 
Formerly Engineering 
Products Corp. 
190 Willow St. 
Waltham, Mass. 


SHERMAN 6 The Complete Line 


Copper and Brass; clip, ring, flat, single ear, 
rolled. Bulletin 13. 


H. B. SHERMAN MFG. CO., Battle Creek, Mich. 


Sold Through TERMINALS 


Jobbers ® 






YL 
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STARTERS, Motor. See Controllers, Motor. 


STEEL BARS & SHAPES 

American Steel & Wire Co., 208 S. La Salle St., Chicago, 
lll. (United States Steel Corp. Subsidiary.) 

Ryerson & Son, Inc., Jos. T., Chicago, Ill. 


STEEL, Magnet. 

Cinaudagraph Corp., Magnet Steel Div., Stamford, Conn. 
*‘Nipermag.”’ 

Simonds Saw & Steel Co., Lockport, N. Y. 

Taylor-Wharton Iron & Steel Co., High Bridge, N. J. 
“*Tisco.’ 





STEEL SHAFTING, Screw Stocks 
Ryerson & Son, Inc., Jos. T., Chicago, Ill. 


STEEL SHEETS, Electrical 

American Rolling Mill Co., Middletown, Ohio. ‘‘Armco.’’ 

Carnegie-Illinois Steel Corp., Pittsburgh, Pa. (United States 
Steel Corp. Subsidiary.) 

Granite City Steel Co., Granite City, Tl. 

Newport Rolling Mill Co., Newport, Ky. 

Ryerson & Son, Inc., Jos. T., Chicago, Ill. 


STEEL SHEETS, Enameling 

American Rolling Mill Co, Middletown, Ohio. ‘‘Armco.’’ 

Carnegie-Illinois Steel Corp., Pittsburgh, Pa. (United States 
Steel Corp. Subsidiary.) 

Granite City Steel Co., Granite City, Il. 

Newport Rolling Mill Co., Newport, Ky. 

Kkyerson & Son, Inc., Jos. T., Chicago, Ill. 


STEEL, Stainless 

Acme Steel Co., 2846 Archer Ave., Chicago, Ill. (Strip) 
**Superstrip.’’ 

American Rolling Mill Co., Middletown, Ohio. (Strips, 
Sheets, Plates.) ‘Armco.’ 

American Steel & Wire Co., 208 S. La Salle St., Chicago, 
Ill. (United States Steel Corp. Subsidiary.) 

Carnegie-Illinois Steel Corp., Pittsburgh, Pa. (United States 
Steel Corp. Subsidiary.) 

Ryerson & Son, Inc., Jos. T., Chicago. — 

Simonds Saw & Steel Co., Lockport, N. 


STEEL, Strip 

Acme Steel Co., 2846 Archer Ave., Chicago, Ill. (Cold and 
Hot Rolled, Galvanized, Colored, Striped.) ‘‘Superstrip.’’ 

American Rolling Mill Co., Middletown, Ohio. 

American Steel & Wire Co., 208 S. La Salle St., Chicago, 
Ill. (United States Steel Corp. Subsidiary.) 

Barnes Co., Wallace, Bristol, Conn. (Hot Rolled.) 

Ryerson & Son, Inc., Jos. T., Chicago, Il. 

Thomas Steel Co., Warren, O. (Bright Finish, Zinc Ccated, 
Copper Coated.) ‘“Thomastrip.’’ 


STRAPPING, Box 
Acme Steel Co., 2846 Archer Ave., Chicago, Il. 


STRIPPERS, Wire 

Pyramid Products Co., 2309 8S. State St., Chicago, II. 
(Bench Type and Hand Type.) 

Wire Stripper Co., 1727 Eastham Ave., East Cleveland, Ohio 


SWITCHES, Enclosed 
(Safety Switches) 
Arrow-Hart & Hegeman Elec. Co., Hartford, Conn 


SWITCHERS, Fixture 

Arrow-Hart & Hegeman Elec. Co., Hartford, Conn. 
McGill Mfg. Co., 300 Indiana Ave., Valparaiso. Ind. 

Pass & Seymour, Inc., Industrial Sales Div., Syracuse, N Y 


SWITCHES, Heater 

Arrow-Hart & Hegeman Elec. Co., Hartford, Conn 
General Electric Co., Section Q-894, Appliance and Mer 
chandise Dept., Bridgeport, Conn. 

Hart Mfg. Co., Hartford, Conn. ‘‘Diamond H.’”* 


SWITCHES, Mercury 
Almo Mfg. Co., 475 Washington St., Newark, N. J. 


Brown Instrument Co., 4466 Wayne Ave., Philadelphia, Pa. 


(A Division of Minneapolis-Honeywell Regulator Co.) 
Durakool, Inc., 1034 No. Main St., Elkhart, Ind. 


General Electric Vapor | Lamp Co., 887 Adams St., Hoboken, 


N. J. ‘‘Kon-nec-tor,’’ ‘‘Cooper-Hewitt.’’ 
Hart Mfg. Co., Hartford, Conn. ““Diamond H.”’ 
Leland Elec. Co., Dayton, Ohio. 
Machlett & Son, E., 222 E. 23rd St., New York, N. Y. 
Mercoid Corp., 4201 Belmont Ave., Chicago, Ill. 
Powrex Switch Co., 190 Willow St., Waltham, Mass. 
Ward Leonard Elec. Co., 34 South St., Mt. Vernon, N. Y. 


SWITCHES, Remote Control 

Push Button, Magnetically Operated. 
Allen-Bradley Co., 1309 8. First, Milwaukee, Wis. 
Arrow-Hart & Hegeman Elec. Co., Hartford, Conn. 


Colt’s Patent Fire Arms Mfg. Co., Elecl. Div., Hartford, 
Dunn, ‘Ine,, Struthers, 138 N. Juniper St., Phila., Pa. 


General Electric Co., Schenectady, nN. 
Hart Mfg. Co., Hartford, Conn. ‘‘Diamond H.’ 


Roller-Smith Co., 2140 Woolworth Bldg., ee York, N. Y. 
Ward Leonard Elec. Co., 34 South St., Mt. Vernon, N. VY. 


SWITCHES, Snap, Heavy Duty 
For Electric Range and Small Motor Control. 
Arrow-Hart & Hegeman Elec. Co., Hartford, Conn. 


Colt’s Patent Fire Arms Mfg. Co., Elecl. Div., Hartford. 


Conn. 
General Control Co., Cambridge, Mass. 


General Electric Co., Seetion Q-894, Appliance and Mer- 


chandise Dept., Bridgepert, Conn. 
Hart Mfg. Co., Hartford, Conn. “‘Diamond H.’’ 


Pass & Seymour, Inc., Industrial Sales Div., Syracuse, N.Y. 


SWITCHES, Snap, Toggle 
Arrow-Hart & Hegeman Elec. Co., Hartford, Conn. 
General Control Co., Cambridge, Mass. 


General Electric Co., Section Q-894, Appliance and Mer- 


chandise Dept., Bridgeport, Conn. 
Hart Mfg. Co., Hartford, Conn. ‘“‘Diamond H.”’ 
Pass & Seymour, Inc,, Industrial Sales Div., Syracuse. N.Y 


LASSIFIED INDEX 


SWITCHES, Tank 

Colt’s Patent Fire Arms Mfg. Co., Elecl. Div., Hartf 
Conn. 

General Electric Co, Schenectady, N. Y. 


SWITCHES, Time 

General Electric Co., Dept. 6E-201, Schenectady, N. Y 
Hart Mfg. Co., Hartford, Conn. ‘‘Diamond H.’’ 

Rhodes, Inc., M. H., Rockefeller Center, N. Y. 
Thompson Clock Co, H. C., Bristol, Conn. 

Walser Automatic Timer Co., Graybar Bldg., New York, N 


TACHOMETERS 

Sticht & Co., Herman H., Dept. E.M., 27 Park Place, New 
York City. 

Weston Elecl. Instrument Co., 582 Frelinghuysen Avy 
Newark, N. J 


TAGS, Terminal 
National Band & Tag Co., Dept. W., Newport, Ky. 


TANTALUM, Wire and Special Shapes 
Fansteel Metallurgical Corp., North Chicago, III. 


TAPE, Cotton, Linen, Silk 
Tape, Sleeving, Webbing. 

Anchor Webbing Co., Pawtucket, R. I. 

General Electric Co.. Section Q-894, Appliance and Merchan- 
dise Dept., Bridgeport, Conn. 

Insulation Manufacturers Corp., 565 W. Washington Blvd., 
Chicago, Ill. 

Mica Insulator Co., 200 Varick, New York, N. Y. 

a Elec. & Mfg. Co., Room 5-N, East Pittsburgh, 
Pa. 


TAPE, Mica 

Continental-Diamond Fibre Co., Newark, Del. 

Insulation Manufacturers Corp., 565 W. Washington Blvd., 
Chicago, Ill. 

Mica Insulator Co., 200 Varick, New York, N. Y. 


TAPE, Rubber and Friction 

General Electric Co., Section Q 894, Appliance and Mer- 
chandise Dept., Bridgeport, Conn. ‘‘Paragon. 

Insulation Manufacturers Corp., 565 W. Washington Bivd., 
Chicago, Ill. 

Mica Insulator Co., 200 Varick, New York, N. Y. 

Roebling’s Sons Co., John A., Trenton, N. J. 

— Elec. & Mfg. Co., Room 5-N, East Pittsburgh, 
Pa. 


TAPE, Varnished Fabric 

Acme Wire Co., New Haven, Conn. 

General Electric Co., Section Q-894, Appliance and Mer- 
chandise Dept., Bridgeport, Conn. 

Insulation Manufacturers Corp., 565 W. Washington Blvd., 
Chicago, Ill. 

Irvington Varnish & Insulator Co., Irvington, N. J. 

Mica Insulator Co., 200 Varick, New York, N. Y. 

— Elec. & Mfg. Co., Room 5-N, East Pittsburgh, 
a. 


TAPPING MACHINES 
Haskins Co., R. G., 4657 W. Fulton St., Chicago, Il. 


TERMINALS, Plain and Locking 
— Lock Washer Co., 2533 N. Keeler Ave., Chicago, 


TERMINALS & CONNECTORS 

Jones, Howard B., 2300 Wabansia Ave., Chicago, Ill. (Ter- 
minals and Terminal Plates.) 

Littelfuse Laboratories, 4252 Lincoln Ave., Chicago, III. 
(For Fuses). 

Patton-MacGuyer Co., 17 Virginia Ave., Providence, R. 1. 

Sherman Mfg. Co., H. B., Battle Creek, Mich. 

Thompson-Bremer Co., 1640-A W. Hubbard St., Chicago. Il. 

Waterbury Button Co,, Washington Ave., Waterbury, Conn. 

Wolverine Tube Co.. 1441 Central Ave., Detroit, Mich. 


TESTERS, Coil 

(Includes armature growlers, trouble shooters and other 
portable testing devices.) See also Instruments. 

Clough-Brengle Co., 2813-H West 19th, Chicago, Ill. 
(Oscillographs. ) 

Roller-Smith Co., 2140 Woolworth Bldg., New York, N. Y. 

Sticht & Co., Herman H., Dept. E.M., 27 Park Place, New 
York City. (Oseillographs) 

Sundt Engineering Co., 4252 Lincoln Ave., Chicago, IL 
(Neon. ) 

Weston Elecl. Instrument Corp., 582 Frelinghuysen Ave.. 
Newark, N. J. 


TESTING LABORATORIES 
Electrical Testing Laboratories, 80th St. & East End Ave., 
New York, N. Y. 


THERMOCOUPLES 
Driver Co., Wilbur B., Newark, N. J. 
Roller-Smith Ce., 2140° Woolworth Blidg., New York, N. Y. 


THERMOSTATIC METAL 

Baker & Co., Inc., 54 Austin, Newark, N. J. 

Callite Products Div., Eisler Elee. Corp., 547--—39th St.. 
Union City, N. J. 

Chace Co., W. M., 1608 Beard Ave., Detroit, Mich. 

Wilson Co., H. A., 105 Chestnut, Newark, N. J. ‘‘Wilco.” 


THERMOSTATS 
Arrow-Hart & Hegeman Elec. Co., Hartford, Conn. 
Brown Instrument Co., 4466 Wayne Ave., Philadelphia, Pa. 
(A Division of Minneapolis-Honeywell Regulator Co.) 
Dunn, Inc., Struthers, 138 N. Juniper, Phila.. Pa. ‘‘Dunco.” 
Edison Electrical Controls Division of Thos. A. Edison, Ine., 
43 Lakeside Ave., West Orange, N. J. 

General Electric Co., Scheneetady, N. Y. 

Hart Mfg. Co., Hartford, Conn. ‘Diamond H.’’ 

Mercoid Corp., 4201 Belmont Ave., Chicago, Ill. ‘‘Pyro- 
therm,’’ ‘‘Sensatherm,’’ ‘‘Vasaflame.’’ 

Wilcelator Co., Newark, N. J. 


TIMERS : 
Sticht & Co., Herman H., Dept. E.M., 27 Park Place, Ne# 
York City. 


TIMING DEVICES 

Rhodes, Inc., M. H., Rockefeller Center, N. Y. 
Thompson Clock Co., H. C., Bristol, Conn. 

Walser Automatic Timer Co., Graybar Bldg., New York, N 


ELECTRICAL MANUFACTURING 
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IDEAL FOR PARTS 
ASSEMBLY WORK... The World’s Largest 





Faster and better work is assured when 


a Haskins driver is on the job. @ These huge Canadian Club, Seagram's, and 


Screws and nuts are set to a 
pre-determined degree of 
tightness with a uniformity that 
greatly simplifies the work of 
inspection. 


Stripping of threads and spoilage 
of parts, which so often occurs 
with other methods, is practically 
eliminated. 


The Haskins Screw Driver is 
sensitive in operation, fast, 
thoroughly dependable . . . it 
will make possible real savings 
in your plant. 


R. G. HASKINS CO. 


4657 W. FULTON ST., CHICAGO 


askins 


FLEXIBLE SHAFT EQUIPMENT 
with Greater Adaptability 


APRIL, 1937 








“Spectaculars” use... 


The 

Rola Company 
uses Haskins 
equipment eee a i] 
for various 2 <a ow mt fe ae cat ot Spe HH 
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Burlington Zephyr electric signs—known as 
‘‘spectaculars’'—are operated by Sangamo flasher 
panels equipped with Bodine motors. Some of 
these motors operate continuously, others inter- 
mittently, all night long, starting and stopping 
with every series of flashes. Although the service 
is severe, these Bodine motors have been giving 
reliable, trouble-free performance. 


Bodine motors are being used on hundreds of 
special machines, where the load requires a motor 
““tailored’’ for the job. For over 30 years, Bodine 
engineers have been designing motors to meet 
individual load requirements. They can help solve 
your motor problems. Write Bodine Electric Co., 
2256 W. Ohio St., Chicago, Il. 
















FRACTIONAL H. P. 


WRITE TODAY for" a 
illustrated catalog 
describing several 


types of hes ENGINEERED FOR YOUR PRODUCT 


Haskins Drivers. 


ee enna nen ee See Sera ee eeeeen ene eenweererwnme: ST tT 








IMPERVIOUS 


INSULATING VARNISH 


Electrical Insulating 
Varnishes, Lacquers 
and Compounds 


IMPERVIOUS VARNISH CO. 
I Koppers Bldg., Pittsburgh, Pa. 


EYELETS—Regular and Special 
WIRE—Pure zinc wire 
FUSE METAL—Pure zinc ac- 


curately rolled for fuse elements 
ZINC—Strip zinc for commercial 
uses 


THE PLATT BROS. & CO. 
Waterbury, Conn. 














Tue No.104 
WINDER 


is equipped for simple, 
rapid adjustments to meet a wide 
range of paper-insulated multiple 
coil winding at high speeds. Send 
specifications for detailed informa- 
tion. 


ey Lh eee el he 


BOSTON 


. . 





New 
MATERIALS, PARTS 
& EQUIPMENT 


to be designed into your 


product are presented on 


Pages 58-61 





Dependable ELECTRICAL INSULATION 
» Varnishes, Compounds 
and Waxes 


JOHN C. DOLPH CO. 
168 Emmet St., Newark, N. J. 














ELECTRIC HEAT 


From Room to Furnace | FR Ee NJ 
Temperatures. wane sant 


trips, Rings, Tubular, Immersion, 
Cartridges, Unit Heaters, Air Heaters 
and Furnace Types. 
619 N. 51th St., 


Harold E. Trent Co. phitadciphia, Pa. 


PC at eee 
CS VEL aL TR eer ere ener 
Standard types or engineered to 
YOUR needs 


WATLOW ELEC. MFG. CO. £225,780" 


The Complete Line 
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TINSEL, Cord and Thread 

Diamond Braiding Mills, Chicago Heights, III. 

General Electric Co., Section Q-894, Appliance and Mer 
chandise Dept., Bridgeport, Conn. 

Rockbestos Products Corp., 714 Nicoll St., 


TOOLS & JIGS 
Stein & Co., Wm. P., 


New Haven, Conn. 


424 St. Paul St., 


TOOLS, Portable, Motor Driven 
Wagner Elec. Corp., 6400 Plymouth Ave., St. Louis, Mo. 


TRANSFORMER CORES, See Cores, 
former. 


TRANSFORMERS, Low Voltage Power 

American Transformer Co., 174 Emmet St., Newark, N. J. 

Coto-Coil Co., 229 Chapman St., Providence, R. I. 

Davis & Co., Inc., Dean W., 549 W. Fulton St., Chicago, Ill. 

General Electric Co., Section Q-894, Appliance and Mer 
chandise Dept., Bridgeport, Conn. 

General Radio Co., Cambridge, Mass. 

Wagner Elec. Corp., 6400 Plymouth Ave., St. Louis, Mo. 

Ward Leonard Elec. Co., 34 South St., Mt. Vernon, N. Y. 


TUBES, Fibre. 


Rochester, N. Y. 


Trans- 


See Fibre, Vulcanized. 


TUBES, Paper (Spiral Wrapped) 
Paramount Paper Tube Co., 2035 Charleston St., 
Ill. (Square, Rectangular, Round Shapes.) 


TUBING, Brass & Copper 

Ilseco Copper Tube & Products Co., Inc., Dept. E. M., 5629 
Madison Road, Cincinnati, Ohio. 

Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 

Wolverine Tube Co., 1441 Central Ave., Detroit, Mich. 


Chicago, 


TUBING, Phosphor Bronze 
Phospher Bronze Smelting Co., 2204 Washington Ave., Phila- 
deiphia, Pa. 


TUBING, Varnished Fabric (Spaghetti) 
Anchor Webbing Co., Pawtucket, R é 

Brand & Co., Wm., 276 Fourth on New York, N. Y 
““Turbo.’’ 

General Electric Co., Section Q-894, 
chandise Dept., Bridgeport. Conn. 
Insulation Manufacturers Corp., 565 W. 

Chicago, Ill. 

Irvington Varnish & Insulator Co., Irvington, N. J 

Mica Insulator Co., 200 Varick, New York, N. Y. ‘‘Em- 
pire.”’ 


Appliance and Mer 


Washington Blvd., 


TUNGSTEN, Wire, Rods, Sheets & Special 
Shapes 

Callite Products Div., Eisler Elec. Corp., 547—39th St., 
Union City, N. J 

Cleveland Tungsten Mfg. Co., Inc., 
Cleveland, Ohio. 

Fansteel Metallurgical Corp., 


TWINE, Armature 

Insulation Manufacturers Corp., 565 W. 
Chicago, Til. 

Mica Insulator Co., 


9410 St. Catherine Ave., 


North Chicago, TI). 


Washington Blvd., 
2¢0 Varick, New York, N. Y. 


UNDERCUTTERS, Mica. 


See Slotting Ma- 
chines & Tools. 


UNITS, RODS, GRIDS, ELEMENTS, Resis- 
tance. 

General Electrie Co., Schenectady, N. Y. 
Hardwick, Hindle, Inc., 140 Pennington St., 
Trent Co., Harold E., 619 N. 54th St., 
Warren Electric Appliance Co., Warren, Pa. 

Watlow Elec. Mfg. Co., 1326 N. 23rd St., St. Louis, Mo. 
Wiegand Co.. Edwin L., 7530 Thomas Bivd., Pittsburgh, Pa. 


VALVES. 


VARNISH, Insulating. Also See Finishes 

Acme Wire Co., New Haven, Conn. 

Dolph Co., John C., 168 Emmett, Newark, N. J. 
‘‘Electric Lacquer,’’ ‘‘Synthite.’’ 

General Electric Co., Section Q-894, Appliance and Merchan- 
dise Dept., Bridgeport, Conn. ‘‘Glyptal.’’ 

Impervious Varnish Co., Koppers Bidg., Pittsburgh, Pa. 

Insulation Manufacturers Corp., 565 W. Washington Blvd., 
Chicago, Il. 

Irvington Varnish & Insulator Co., 

Lastik Products Co., Inc. 
burgh, Pa. 

Mica Insulator Co., 200 Varick, New York, N. Y. 

Sherwin-Williams Co., Cleveland, Ohio. 

Walker Co., H. V., Box 273, Elizabeth, N. J. 

Westinghouse Elec. & Mfg. Co., East Pittsburgh, Ia. 


VOLTMETERS. 


Newark, N. J. 
Philadelphia, Pa. 


See Controls & Valves. 


*‘Chinalak.’’ 


Irvington, N. J. 
8070 American Bank Blidg., Pitts- 


**Linolac.” 


See Instruments. 


WASHERS, Felt 
Felters Co., 210 South St., Dept. E. M., Boston, Mass. 
Western Felt Works, 4029 Ogden Ave., Chicago, Ill. 


WASHERS, Lock and Spring 

American Nut & Bolt Fastener Co., Pittsburgh, Pa. 

Barnes Co., Wallace, Bristol, Conn. 

Beall Tool Co., East Alton, Il. 

Butcher & Hart Mfg. Co., Toledo, Ohio. 

Eaton Mfg. Co., Massillon, Ohio. 

Hobbs Mfg. Co., Worcester, Mass. 

National Lock Washer Co., Newark, N. J. 

Philadelphia Steel & Wire Corp., Germantown, Phila., Pa, 
Positive Lock Washer Co., Newark, N. J. 

Shakeproof Lock Washer Co., 2533 N. Keeler Ave., Chicago,Ill. 
Thompson-Bremer Co., 1640-A W. Hubbard St., Chicago, Ill. 
Washburn Co., Worcester, Mass. 

Wrought Washer Mfg. Co., 2200 So. Bay St., Milwaukee, Wis. 


WASHERS, Metallic 
Guarantee Specialty Mfg. Co., 9610 Carr Ave., Cleveland. O. 
Hubbard Spring Co., M. D., 690 Central Ave., Pontiac, Mich. 
Plume & Atwood Mfg. Co., Waterbury, Conn. 

Whitehead Stamping Co., 1675 W. Lafayette Blvd., 


Detroit, 
Mich. 


INDEX 


WASHERS, Non-mettalic. See 
canized. 


WAX AND COMPOUNDS 
Sealing and Filling; Impregnating; Saturating and 
ishing; Chatterton’s Compound; Sealing Cement. 
Dolph Co., John C., 168 Emmett, Newark, N. J. 
General Electric Co., Section Q-894, Appliance and Mer- 
chandise Dept., Bridgeport, Conn. 
Mica Insulator Co., 200 Varick, New York, N. Y. 





Fibre, ul- 


WINDERS Coil. See Winding Machines. 


WINDING MACHINES, Coil 

Belden Mfg. Co., 4633 W. Van Buren, Chicago, III. 

Ideal Commutator Dresser Co., 1008 Park Ave., Sycamore, Il), 
Universal Winding Co., Boston, Mass. ‘‘Leesona.’’ 


WINDINGS. See Coils, Finished. 


WIRE & CATHODES Oxide Coated for Radio 
Tubes, Cathode-Ray Tubes; Also Special 
Applications 


Callite Products Division, Eisler Elec. Corp., 547—39th 8t., 
Union City, N. J. 


WIRE, Armature Banding. See Wire, Bare. 


WIRE, Bare 
Copper, Phosphor Bronze, Steel, Iron; Armature Banding. 
See also Tungsten & Molybedenum. 
American Enameled Magnet Wire Co., Port Huron, Mich. 
American Steel & Wire Co., 208 S. La Salle St., Chicago, 
Ill, (United States Steel Corp. Subsidiary.) 
Belden Mfg. Co., 4633 W. Van Buren, Chicago, III. 
General Cable Corp., 420 Lexington Ave., New York, N. Y. 
Phosphor Bronze Smelting Co., 2204 Washington Ave., Phila 
delphia, Pa. 
Riverside Metal Co., Riverside, Burlington County, N. J. 
Roebling’s Sons Co., John A., Trenton, N. J. 
Scovill Mfg. Co. 65 Mill, Waterbury, Conn. 


WIRE, Copper Clad 
Callite Products Division, Eisler Elec. Corp., 547-—39th 
Union City, N. 


WIRE, Copperweld 

Callite Products Div., Eisler Elec. Corp., 547—39th St., 
St., Union City, N. J. 

General Cable Corp., 420 Lexington Ave., 


WIRE, Fixture 

General Cable Corp., 420 Lexington Ave., 

General Electric Co., Section Q-894, Appliance and Mer- 
chandise Dept., Bridgeport, Conn. 

Holyoke Co., Inc., 720 Main St., Holyoke, Mass. 

Roebling’s Sons Co., John A., Trenton, N. J. 

Rockbestos Products Corp., 713 Nicoll St., New Haven, Conn 


WIRE FORMS 

American Steel & Wire Co. 208 S. La Salle St., 
Ill. (United States Steel Corp. Subsidiary.) 

Barnes Co., Wallace, Bristol, Conn. 

Cuyahoga Spring Co., 10270 Berea Rd., Cleveland, Ohto. 

Holyoke Co., Inc., 720 Main St., Holyoke, Mass. 

Hubbard Spring Co., M. D., 690 Central Ave., Pontiac, Mich 

Hunter Pressed Steel Co., Lansdale, Pa. 

Raymond Mfg. Co., Corry, Pa. 

Roebling’s Sons Co., John A., Trenton, N. J. 


WIRE, Insulated 

American Enameled Magnet Wire Co., Port Huron, Mich. 

American Steel & Wire Co., 208 S. La Salle St., 
Ill. (United States Steel Corp. Subsidiary.) 


New York, N. ¥ 


New York, N. Y. 


Chicago, 


Belden Mfg. Co., 4633 W. Van Buren, Chicago, Ill. “‘Colo- 


rubber,”’ ‘‘Nitro.** 
Diamond Braiding Mills, Chicago Heights, Ill. 
General Cable Corp., 
“‘Enterite.’’ ‘“Peerless.’’ 
General Electric Co., 
chandise Dept., 
beston.”’ 
Holyoke Co., Inc., 720 Main St., 
Rockbestos Products Corp., 
Roebling’s Sons Co., John A., Trenton, N. J. 
Winsted Division Hudson Wire Co., Winsted, Conn. 


Holyoke. Mass. 


WIRE, Magnet 

Acme Wire Co., New Haven, Conn. 

American Enameled Magnet Wire Co., Port Huron, Mich 

American Steel & Wire Co., 208 S. La Salle St., 
Ill. (United States Steel Corp. Subsidiary.) 


Belden Mfg. Co., 4633 W. Van Buren, Chicago, Ill. “‘Cot- 


enamel,”’ ‘‘Celenamel.’’ 
General Cable Corp., 420 Lexington ae 
General Electric Co., Schenectady, N. 
Rockbestos Products ‘Corp., 
Roebling’s Sons Co., John A., Trenton, N. J. 
Winsted Division Hudson Wire Co., Winsted, Conn. 


WIRE, Resistance 
Driver Co., Wilbur B., Newark, N. J. 
“*Fecraloy,’’ ‘*Hilo,”’ “‘Cobanic,’’ 


**Radioalloy.’’ 
Driver-Harris Co., Harrison, N. J. 


““Climax,”” 


“‘Ideal,”’ “‘Karma,’’ “‘Lucero,’’ ‘‘Nichrome.’’ 
Holyoke Co., Inc., 720 Main St., Holyoke, Mass. “ 
Hoskins Mfg. Co., Detroit, Mich. ‘‘Chromel,’’ ‘‘Copel, 
“‘Chromel- Alumel.”’ 
Jellif? Mfg. Corp., C. O., Southport, Conn. ‘‘Kanthal.’’ 


WIRE, Stitching Fibre Case 
Acme Steel Co., 2846 Archer Ave., Chicago, III. 


WIRE STRIPPERS. 


ZINC 
New Jersey Zinc Co., 160 Front, New York, N. Y. 


Hea 
Platt Bros. & Co., 
& Strip.) 


See Strippers, Wire. 


**Horse 
Waterbury, Conn. (Fuse Metal, Wire 


ELECTRICAL MANUFACTURING 


Chicago, 


420 Lexington Ave., New York, N. Y. 
Section Y-893, Appliance and Mer- 
Bridgeport, Conn. ‘Ge Flex,’” ‘‘Delta- 


714 Nicoll St., New Haven, Conn. 


Chicago, 


New York, N. Y. 


714 Nicoll xi, New Haven, Conn. 


“Tophet,’’ ‘‘Cupron,” 
“Radiocarb,” 


*“‘Advance,”” ‘‘Calido,” 
*‘Hytemco,”’ ‘‘Nilvar,"* “‘Magno,”’ “‘Comet,”’ 
“Gridnic,”” ‘‘Radiohm,’’ ‘‘Ohmax,”’ ‘“‘Midohm,”’ “Lohm, 
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Sp ELECTRICAL INSULATION 


from fibre tubing as a base? 


let BRANDYWINE solve the problem— 





UBIN 





CREW MACHINE 


PRODUCTS 
PRINGS  “eerince 
TOOLS AND DIES—METAL STAMPINGS 


Dependability—Accuracy—Uniformity 
Send us your specifications 


WILLIAM STEINEN MFG. CO. 


164 Pennington Street Newark, N. J. 


K & H SOLDERLESS TERMINAL LUGS 


For Wire Sizes 
8 te 4 incl. 


Send for free samples and catalog on these and other numbers 


Catl. po m, For Wire Sizes 
No. 1015 4=~N 18 to 10 incl. 


y 


We manufacture standard and special devices for the Electrical Trade 


KRUEGER & HUDEPOHL 
THIRD & VINE STS. CINCINNATI, OHIO 





APRIL, 1937 


There are many intricate shapes in electrical insulation that require 
high grade fibre tubing as the basic structure. Shapes that must be 
formed, tapped, drilled or threaded—BRANDYWINE has been supplying 
this insulation in its many forms to electrical manufacturers for more 
than 21 years. 


BRANDYWINE guarantees uniformity in every piece it fabricates—or, 
if you have your own fabricating facilities, it guarantees every foot 
of BRANDYWINE standard length fibre tubing. 

There are many production problems that need short-cuts to economy 
—and BRANDYWINE has the answers. 


BRANDYWINE FIBRE PRODUCTS CO. 


1402 Walnut Street, Wilmington, Del. 








wid etl ie ee ola 
of the time,speed,pressure, 
temperature, etc., of some 
operation controlling a 
heater, valve, bell, motor, 
light, etc.? If so, remember 
DUNCO Relays are most 
reliable and durable. 


You will be interested in 
our catalog of Electrical 
Control Devices— 
write for acopy. 


DUNCO Experience Built 
Rrformanceksted RELAYS 


STRUTHERS DUNN, INC. 


138 N. Juniper Street. Philadelphia, Pa 
DUNCO MEANS DEPENDABILITY 
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ME Chicago 


AUTOMATIC RIVET SETTERS 
WILL HANDLE RIVETS 


AS SMALL 
te be 


OR AS LARGE 
Le 


A wider range of tubular 
and split rivets in all 
metals, the most com- 
plete line of power and 
manual automatic rivet- 
ers, plus a competent 
consulting service makes 
**Chicago”’ best equipped 
to lick production prob- 
lems. Send sample as- 
sembly with inquiry. 


Single and Multiple 
Setters 


RIVET AND 


; , MACHINE CO. 
F YOU are interested in a worth- nett nein Gene 
(Cicero P.O.) Chicago, Ill. 


while proposition on motors “that One of the World's Largest Manufacturers of Split 
® “" and Tubular Rivets and Rivet Setting Machines 
have what it takes” come to Peerless. 


For more than 43 years Peerless has TER M INAL 
stood for quality electrical equip- ; A N L 5 
ment and leading manufacturers E 


® ° ‘ Terminals, such as these, 

of motor driven devices are using supplied mounted on panels, 
qubcbly dental Galle 
pro 

Peerless motors because they have shown in our bulletins will 


fulfill your requirements. 


confidence in them. They have found ae 


through test and experience that Leading electrical manufacturers are regularly 
purchasing our products. 


these motors carry the load with plen- Over 400 standard items of TERMINALS, TERMINAL PANELS, 


ELECTRICAL PLUGS AND SOCKETS 
ty to spare. You can rely on Peerless. HOWARD B. JONES 


2300 WABANSIA AVENUE CHICAGO, ILL. 


DON’T GUESS 


Check your R P M and F PM on 


motors, motorized machines, etc. 


Get our literature without obliga- 
tion. Just send in coupon. 


HERMAN H. STICHT & CO. 
Dep't. EM, 27 Park Place, New York, N. Y. 


Send data and literature without obligation or cost on your latest Dr. Th. 


nT bor] Tae ELECTRIC CO. | 


WARREN, OHIO 


ELECTRICAL MANUFACTURING 





DIAMOND 


Special shapes 
made to meet yout 
specifications and 
blue prints. Forty 
years experience. 


Send us your 
inquiries 





THE AKRON 
PORCELAIN 
COMPANY 


Akron, Ohio 


| Can Be 
Punched, 
Turned, 
Shaved, There is practically no limit to the ways 
Drilled in which electrical manufacturers have 
rie tested the versatility and toughness of 
Reamed, Diamond Vulcanized Fibre. Made 
; WOVEN | Threaded, from the finest selected rag stock, its 
This moons even- GRIDS ‘ thorough curing assures uniformly ex- 
ly distributed Milled % ‘ . 
heat without hot spots and no cellent dielectric and mechanical per- 
loss through radiation. Flexi- sas oe a 
ble, long life, unbreakable, light | Planed, peo In ee “a — 
: ° 
weight and applicable to any Sawed, suite Oo any rming ofr machining 


enema lecey ston yrageand operation—a universal favorite through- 


where it is impractical to use : ‘ 
other forms of elements. Write | Formed, out the electrical industry. 


Weaco 3-heat grid us for complete details. & Bent. 


Available in sheets, rods, and tubes in 
WARREN ELECTRIC APPLIANCE CO., Warren, Pa. 


standard lengths and sizes. Large stocks 


METAL STAMPING SERVICE at well located shipping points guaran- 


tee quick delivery. 
DRAWING Send today for our interesting book 
| on the uses of the amazingly adaptable 
STAMPING 


ae Diamond Vulcanized Fibre. Ask us 
it FORMING Ai to quote on special parts, either stock 
GG | items or machined to specifications. 
Small — Parts | 
\e4 B CONTINENTAL-DIAMOND 
FIBRE COMPANY 
Ee Brass, sania & Steel S 


NEWARK, DELAWARE 
PATTON-MACGUYER COMPANY . Ten 


aie ; DIAMOND STATE FIBRE 
17 Virginia Avenue, Providence, R. I. | ne 


APRIL, 1937 









Plan for COMFORT 
in New York 


‘THousanps of guests have complimented 
us on the beautiful new rooms in Hotel 
McAlpin. They are spacious, immaculate, 
tastefully furnished. They were planned for 
complete comfort. Add to this the time-sav- 
ing location of the McAlpin, its fine food, 
its friendly service—and you have the main 
reasons why you should make this popular 
hotel your home in New York. 

JOHN J. WOELFLE, Manager 


Hotel 
M-Alpin 


The Centre of 


Convenience 


B’WAY at 34th ST. 
2 New York 
























Just what 
the Doctor ordered 













f Rooms with Bath from 


#950 *4,00 *4°° 


Single Double Twin-Bedded 


















e Vega Chromoxide Wire has solved so | WEW... 
many vexing design problems that it would Multiple Contact 
appear to have been made to order for the | HIGHLY INSULATED 
particular product involved. For example: | Low Contact Resistance 
Where space is a factor, Vega Chromoxide | Rotary Instrument 
offers an extremely high space factor in Switches 
combination with the refractory qualities of High grade. _Inexpensive- 
Class-B insulation. Where strip is used, Vega | !deally suited for use in in- 
Ch id ff ; th if strument circuits for the selec- 
romoxide offers a wire wit unirorm tion of ranges, tapping resist- 
and ample insulation over the entire surface. | ances, transformers, labora- 


. tory test equipment and man 
This means the corners as well as the flat. | other nla. y 


Vega Chromoxide hes many ee | Write for Bulletin 530-BA for details and prices. 





qualities which merit your thorough inves- SHALLCROSS MFG. CO., Collingdale, Pa. 


tigation. We will be glad to furnish you 
with test samples and any technical data 
you may desire. Tell us your problem. 


Kee helena 
[OU rPLRKIU RK 


SATISFIED 
CUSTOMERS 


SUPERIOR PREFER 


Bee CARBON 
SUITABLE PRODUCTS 
COMMUTATING 
PERFORMANCE 





Made by AMERICAN ENAMELED MAGNET WIRE 
COMPANY, Port Huron, Michigan. Manufacturers of 





ENAMELED MAGNET wire ... ANTENNA w Sed 
ANNUNCIATOR wire ... AUTOMOTIVE cable... SUPERIOR CARBON PRODUCTS, INC. 
BARE COPPER wire ... FLEXIBLE cords... LAMP 9115 GEORGE AVENUE + CLEVELAND, OHIO 





cord... RADIO wire ... RUBBER-COVERED wire 








ELECTRICAL MANUFACTURING 








HEAT REFLECTING “ELEMITE” INSURES 
THE LIFE OF THE HEATING ELEMENT 


Hard, Tough, 
Rugged and 
withstands 
Thermal 
Shock. Any 
Size. Any 
Shape. 


Samples for 
testing and 
price esti- 
mates fur- 
nished upon 


7 Ws 
APPLIANCES request. 


Qreelity 
INSULATION 


THE LOUTHAN MANUFACTURING CO. 
Ceramic Specialists Since 1901 


EAST LIVERPOOL, OHIO, U. S. A. 


SIGMA ANNOUNCES 
The Type 2-A Relay 


4 12 milliwatt instrument for general 

electronic and industrial purposes. 
Input, 12 milliwatts, D.C. 
Hairspring adjustment. 
Single-pole, double-throw. 

Operable in any position at rated input. 

Fine silver contacts hz —— 150 watts at 

110 volts, 
Mounted on 5-prong oa base fitting 
standard Y.T. socket. 


LIST PRICES: 
2000 ohm field and below. . . . .85.00 
5000 and 8000 ohm fields............. $5.50 


SIGMA INSTRUMENTS, INC 


Belmont, Mass. 


388 Trapelo Road 


Janette Blower Wheels 


FOR EVERY PURPOSE 


i 


Janette Manufacturing Comparuy 
556-558 West Monroe Street Chicago, Il. U.S.A 






JUST RIGHT FOR YOU! 


Honestly now! Hasn't plenty of time been lost in 
your shops ‘Washer Hunting?” Put a stop to 
this time-loss! Equip each bench with this special 
box: All the S.A.E. standard sizes you use in just 
the right proportions. 


Established 1903 


1675 West Lafayette Blvd. 


APRIL, 1937 





| ASHER 
, GL pet 


eS. WHITEHEAD STAMPING CO. 


Detroit, Mich. 
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[ A an 


to 
QUALITY  * 


PORCELAINS 


STAR 
Oa aa meet TD 


TRENTON NEW JERSEY 





E.M.C. MOTORS 


With or Without Gear Reducers 
Made in All Voltages—A. C., D. C., Universal 


Are Competitively Priced 


And are ideally suited for projectors, dispensing 
devices, heat controls, advertising displays, mixers, 
small pumps, motor testers, and all similar 
applications. If you are designing fractional h.p. 
motors into such products, 


Send for E.M.C. Specification Sheet TODAY! 


When filled out and returned to us, this Specifica- 
tion Sheet will enable us to make constructive 
recommendations for your job. 


ELECTRIC MOTOR CORP.. Racine, Wis. 





from paper, eae leather ge 
et apeciel materials” : “he ah 


“SIMPLEX MANUFACTURING et NY 
AUBURN, NEW YORK 














































THIS SPEED 
REGULATOR 


is compact and stays cool 


The well planned arrangement permits circulation of 
air around resistance elements to disperse the gen- 


erated heat. 


The Ward Leonard Speed Regulator, 


therefore, in spite of its compact design, will operate 
continuously at lowest speed without overheating. It 
is the ideal control for fan and machine duty, espe- 





The Vitrohm Ring Type Rheostat is de- 
signed for control of currents where a com- 
pact power rheostat is required to provide 
a fine continuous adjustment. 


cially where it must 
be built into the 
equipment. 


Bulletin No. 1101 


Describes the Ward Leon- 
ard Speed Regulator with 
ventilated enclosures. 1/2 
to 


Bulletin No. 1102 


Describes the Ward Leon- 
ard Speed Regulator To- 
tally Enclosed Types. 1,2 
to '/s H.P. 


Bulletin No. 1105 


Describes the Ward Leon- 
ard Ring Type Rheostat in 
1%”, 214”, 3” & 4” diam- 
eters for 30, 50, 100 & 150 
watts. 


WARD LEONARD 


RELAYS « RESISTORS « RHEOSTATS 


ee ee ee ES SS SS SE Ee SS 


WARD LEONARD ELECTRIC CO. 


34 South Street, Mount Vernon, N. Y. 
Please send me bulletin No. 


Name... 
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RITTENHOUS 


A. E. RITTENHOUSE INC., HONEOYE FALLS, N. 


The mellow pleasing tones of Rittenhouse Elec- 
tric Door Chimes are matched by their smart 
styling and rich, colorful, finely textured Kem 
Art Metal Finish. This remarkably beautiful 
finish combines durability, washability and 
non-glaring qualities, with quick and easy han- 
dling by the finisher. It hides any minor surface 
imperfections — eliminating costly polishing 
operations; bakes to a perfect texture even on 
corners and beads, and requires but one coat 
for a full finish. Available in popular colors. 
Write for particulars to The Sherwin-Williams 
Co., Cleveland, Ohio and all principal cities. 





INDUSTRIAL FINISHES 
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A SALES (and Service) ASSET 


©n any equipment intended for heavy duty headaches. What's it worth to take cords out 

use—and any appliance for which you would of the “trouble” class? The obvious answer 

like to establish a HEAVY DUTY reputation, is that SUPER SERVICE is the least expensive 

you can make SUPER SERVICE pay you cord equipment—in the final analysis. 

dividends. The Cord takes the brunt of For the most recent catalog or other information write the b 
nearest office: GENERAL CABLE CORPORATION— 


appliance abuse. Itc tbe responsible “ =| Atlanta, Boston, Buffalo, Chicago, Cleveland, Dallas, Detroit, 
“ at r Los Angeles, New York, Philadelphia, Pittsburgh, Rome, 


‘ 3 ‘ ‘ e, ‘ 
for a majority Ys Service Department res (N. Y.), San Francisco, St. Louis, Seattle, Washington, (D. C.) 


Route te 


GENERAL CABLE — 


—_——.. 


SuPER SERVICE = 


Desie: or 


CORDS AND CABLES =2 


— 


: 
Sales 


WIRES AND CABLES FOR EVERY PURPOSE IN ELECTRICAL MANUFACTURE : 
Pur. > ote 
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